electronics 


JULY -1952 


Ptia  7S  CtNTS 


The  miniolurixatien  ef  transformers  hos  been  a  UTC  specioity  ever 
since  the  development  of  the  Ouncer  series  in  1937.  The  importance 
of  this  engineering  “know  how"  is  reflected  by  the  large  number  of  UTC 
Miniature  components  in  present  military  ec^uipment.  Some  examples 
of  this  engineering  leadership  ore  illustrated  below. 
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methods 


Because  the  accuracy  of  an 
indicating  instrument  is  \  '“O 

completely  dependent  upon  the 
accuracy  of  its  dial,  Marion  takes  extra¬ 
ordinary  care  with  each  dial .  .  .  from  the 
simplest  black  and  white  type  to  a  fluores¬ 
cent  type  of  seven  colors. 

Marion  dials  are  never  printed  in  sheets 
and  then  stamped  out,  as  are  ordinary 
dials.  Each  Marion  dial  is  die-cut,  prepared 
and  printed  separately.  This  individual 
handling  guarantees  finished  painted 
edges,  which  reduces  high  voltage  corona; 
it  also  assures  accurate  mechanical  regis¬ 
tration  of  the  dial  with  the  pivot  center 
of  the  instrument. 

Precision  and  dependable  performance 
are  built  into  every  Marion  dial ...  in  each 
step  of  manufacture. 


Pr6ljniin3ry  OpBrstionS  . .  .  Dial  data  furnished  by  the  custo  .ler  ^ 
is  carefully  checked  by  Marion’s  Engineering  Department  ' 

After  Engineering  OK,  data  and  suggested  layout  are  sen  .  ! 

to  the  Art  Department. 

The  dial  scale  is  drawn  4  to  6  times  "life  size,”  then  the 
drawing  is  photographed  and  reduced  to  the  proper  size. 

Prspsrstion  of  PIstOS  . . .  After  photography,  a  positive  print  is 
made.  Color  separations  are  made  by  hand,  and  deep-etched  zinc 
plates  for  offset  lithography  are  produced.  The  offset  process  is 
used  to  assure  sharp  printing  definition  and  good  color. 

Prepsration  of  Dial  Blank  . . .  Each  metal  dial  blank  is  thoroughly 
rinsed  and  vapor  de-greased.  Then,  three  separate  coats  of  special  fume 
and  age -proof  eggshell- white  lacquer  are  applied.  This  lacquering 
technique  gives  a  surface  that  will  not  chip,  flake,  fade  or  discolor. 

Registering  . . .  After  careful  inspection,  dial  blanks  are  securely 
mounted  on  the  printing  press.  Each  blank  is  individually  adjusted, 
and  the  printing  plate  is  positioned  exactly.  This  step  ensures 
perfect  registration  for  multi-color  printing. 

Printing  and  Drying  . .  .  Each  dial  is  then  printed  separately. 

After  special  inks  of  each  color  are  applied,  dials  are  baked  for  15 
to  20  minutes  to  set  the  ink.  This  process  eliminates  smudging, 
and  minimizes  the  amount  of  lint  picked  up  during  drying. 

Dials  are  thoroughly  inspected  again  before  they  are  mounted 
on  Marion  instruments. 


Other  Marion  Methods.  Marion’s  method  of  assuring  the  top  accuracy  and  service 
of  each  dial  by  individual  handling  is  only  one  of  a  number  of  methods  which 
Marion  is  presenting  in  the  hope  that  some  of  them  will  help  you  as  they 
have  helped  us.  We  will  be  pleased  to  send  more  information  if  desired. 
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The  resol  ver  No.  2  is  a  special  type 
of  Magslip  used  for  the  solution  of 
trigonometrical  problems,  such  as  the  con¬ 
version  of  polar  to  Cartesian  coordinates. 


Each  stator  phase  is  energized  in  accordance 
with  an  applied  computing  voltage.  No 
power  is  taken  from  this  source,  energization 
being  obtained  by  means  of  an  amplifier  and 
a  second  (feedback)  stator  winding.  The  rotor 
voltages  are  proportional  to  the  exciting 
voltages  and  to  the  sine  and  cosine 
of  the  angle  between  the  stator 
and  rotor  electrical  axes.  The 
error  di>es  not  exceed  0.1%. 
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Atomic  Energy  Contracts  Rising 


equipment  and  supplies,  in  the  tis- 
cal  year  195:5  (betfinning  July  1, 
1952)  is  yet  available. 

The  Commission  has,  however, 
asked  for  an  overall  $4.5-billinn 
appropriation  lincludintr  a  supple¬ 
mental  request),  and  this  is  246 
percent  higher  than  in  1952. 


Electronics  industry  equipment 
'take'  totalled  $39.5  million  in 
'50-'51;  more  coming 

Important  to  the  national  economy 
as  well  as  to  the  national  defense 
are  government  expenditures  on  the 
atomic  energy  program.  They  have 
totalled  $6.5  billion  in  the  last  ten 
years,  accordinjr  to  the  McGraw- 
Hill  maKazine  S iicleonien. 

In  the  fiscal  years  1950  and  1951 
the  Atomic  Energy  Commission 
spent  $521  million  with  41  Ameri¬ 
can  industries  for  equipment  and 
supi)lies  alone,  exclusive  of  expendi¬ 
tures  for  construction,  research  and 
development  and  raw  materials. 

Of  this  $521  million,  $:59.5  mil¬ 
lion  (8  percent')  went  to  the  elec¬ 
tronics  industry, 

►  Electronics’  Share  -  -  Between 
June  31,  1949  and  June  31,  1951 


electronics  industry  contractors 
received  146  contracts  makinir  up 
the  $:59.5-million.  Sul>contractors 
handled  $8.5  million  (22  percent) 
of  this  business. 

Prime  contractors  obtained  96 
percent  of  their  equipment  and 
supply  business  throujfh  nejrotia- 
tions,  4  percent  by  bidding  com¬ 
petitively.  F'irms  having  more 
than  .500  employees  received  97 
percent  of  the  dollar  volume,  those 
with  fewer  employees  3  percent. 

Subcontractors  nejrotiated  67 
percent  of  their  business,  obtain- 
inK  33  percent  by  biddinK-  Com¬ 
panies  with  over  500  employees  j?ot 
65  percent  of  it,  smaller  ones  35 
percent. 

►  Future  Prospects — No  estimate 
of  the  amount  of-money  to  be  spent 
bv  the  AEC  on  equipment  and  sup¬ 
plies  and,  in  particular,  electronic 


Wanted:  More 
Electronic  Engineers 

$4,000  starting  salaries  clean 
up  crop  of  June  grads;  pirating 
is  costly;  last  reserve  is  Europe 


Tuk  law  of  supply  and  demand  de¬ 
termines  pay  rates.  With  the  short- 
atre  of  electronic  engineers,  salaries 
are  risintt. 

To  attract  badly-needed  enjfi- 
neers,  many  firms  are  surveyintf  the 
industry-wide  salary  situation  al¬ 
most  monthly  and  adjusting  their 
own  rates  accordingly. 

►  FledKiinK  Pay — June  graduates 
with  a  B.S.  degree  are  signing  up  at 
about  $.320  a  month,  in  a  range  of 
$280  to  $.350. 

Some  factors  affecting  the 
figure  are  company  size  and  loca¬ 
tion.  fringe  benefits,  extent  of  job 
security,  amount  of  practical  indus¬ 
trial  or  military  experience  ob¬ 
tained  before  graduation. 

To  offset  high  starting  salaries, 
more  complex  work  is  being  as¬ 
signed  to  graduates  right  from  the 
start.  This  includes  responsibility 
f(»r  pa|)er  work,  easing  the  burden 
of  such  work  on  more  experienced 
engine«*rs. 

A  Master’s  degree  tcslay  rates 
little  'or  no  automatic  b<M)st  in  start¬ 
ing  pay.  Instead,  .salary  upping  is 
based  on  ability  to  analyze  circuits 
and  understand  theory.  A  maxi¬ 
mum  of  $5(1  extra  per  month  for  an 
M.S  generally  goes  to  those  having 
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a  thesis  directly  related  to  the  work 
they  will  do. 

►  I'irutinK — The  limited  supply  of 
June  jrrads  is  just  about  j^()ne. 
There  is  now  practically  universal 
aKreement  that  pirating  of  engi¬ 
neers  eventually  hurts  the  pirating 
firm  along  with  the  rest  of  the  in¬ 
dustry,  hence  engineer  job-chang¬ 
ing  today  is  principally  for  reasons 
other  than  salary. 

Reserve  of  engineers  in  Europe 
appears  to  be  greater  than  our  own. 
Already  a  few  U.  S.  firms  are  im¬ 
porting  these  men.  despite  language 
difficulties,  expenses  of  moving  and 
delays  in  getting  security  clear- 
ancesj 
t 

►  Holding  Their  Own  — Turnover 
is  a  major  factor  in  the  engineering 
picture.  At  least  one  large  elec¬ 
tronic  firm  is  now  holding  engineer¬ 
ing  turnover  below  0.1  percent  per 
month,  without  paying  above- 
normal  salaries,  but  1  percent  per 
month  is  considered  giKid  by  other 
companies  in  the  industry. 


Car-Card  Radio 
Wins  Decision 

Hy  a  7-to-l  vote  the  Supreme  Court 
of  the  I'nited  .States  has  decided 
that  broadcast  reception  in  V>uses 
and  streetcars  does  not  violate  the 
constitutional  rights  of  passengers. 

This  was  go(>d  news  for  Transit 
Radio,  Inc.,  chief  proponent  of  the 
system.  Its  next  hurdle  will  be  to 
gain  iiiKiualified  approval  by  FCC, 
which  has  never  actually  disap¬ 
proved. 

►  Counting  S  h  e  e  p — .Advertisers 
like  the  idea  of  broadcasting  to  a 
captive  audience  that  can  be  accu¬ 
rately  counted  tEi.FrTRONir.s.  p  72. 
June  lots').  A  musical  program 
available  to  the  general  listening 
public  can  be  hopped  up  during 
commercials  by  a  special  ultra.sonic 
tone  that  raises  the  volume  on  the 
bus  receivers. 

Transit  Radio  now  operates  in 
nine  cities  and  has  equipment  in¬ 
stalled  in  0.200  vehicles,  according 
to  Richard  C.  Crisler.  president. 
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Microwave  Telephone  Expands 


Bell  System  adds  new  facilities. 
Several  independents  enter 
field 

Largest  operator  of  microwave 
telephone  equipment  is  the  Kell 
System,  with  .5,0.50  miles  of  radio¬ 
relay  links  in  operation  and  an  ad¬ 
ditional  1,560  miles  under  construc¬ 
tion.  This  represents  a  total  capital 
outlay  of  $75  million. 

The  map  shows  Bell’s  microwave 
network,  including  407  miles  oper¬ 
ated  by  Bell  of  Canada.  Coaxial 
cable  routes  supplementing  these 
facilities  are  shown  as  light  lines. 

Major  radio-relay  links  provide 
six  broad-band  communication 
channels.  Each  broad-liand  channel 
can  carry  either  one  television 
program  or  upwards  of  600  tele¬ 
phone  conversations.  At  present. 
Bell’s  microwave  facilities  largely 
carry  television  programs.  How¬ 
ever  the  amount  of  telephone  traffic 
carried  by  microwave  will  be 
doubled  by  the  end  of  1952. 

►  iselling  to  Bell — Western  Elec¬ 
tric.  AT  &  T’s  manufacturing  sub- 
.sidiary,  builds  the  bulk  of  the  Bell 
System’s  microwave  equipment,  in¬ 
cluding  all  major  radio-relay  links. 
However,  where  the  great  traffic¬ 
handling  capacity  provided  by  WE 
equipment  is  not  required.  Bell 
often  buys  microwave  equipment 
manufactured  by  outside  concerns. 

Bhilco  has  supplied  218  miles  of 


microwave  radio  relay  for  single¬ 
channel  tv  service. 

Chief  suppliers  of  so-called 
"skinny”  route  equipment  that  pro¬ 
vides  up  to  24  telephone  channels 
between  toll  centers  include  Fed¬ 
eral,  Philco  and  REL;  642  miles  of 
such  equipment  are  operated  by 
the  Bell  System. 

►  Independent  Companies  —  De¬ 
struction  of  outside  plant  by  ice, 
windstorm  or  rockslide  can  be  dis¬ 
astrously  costly  to  the  telephone 
industry’s  little  fellow.  So  inde- 
liendent  companies,  totaling  .5.:50)), 
are  also  eyeing  microwave  favor¬ 
ably. 

Peninsular  Telephone  of  Tampa, 
Fla..  Tidewater  of  Warsaw,  Va., 
and  Citizens’  Utilities  of  Redding. 
Calif.,  have  installed  Federal  24- 
channel  links  for  toll-center 
hookup. 

Outside  continental  U.  S.,  Mari¬ 
time  Telephone  and  Telegraph  of 
Canada  and  the  Puerto  Rico  Tele¬ 
phone  Co.  use  Federal  links.  In 
Hawaii,  Mutual  Telephone  has  in¬ 
stalled  Link  Radio  equipment  for 
intra-island  use. 


Silicon  Transistors? 

One  Major  Drawback  of  germa¬ 
nium  transistors,  both  point-contact 
and  junction,  is  that  above  75  or  80 
degrees  centigrade  they  become  iin- 

(Continued  on  page  8) 
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SYLVAWIA  CHALKS  UP 

Another  First 


Now 

an  Instant- 
Firing 

im  TUnE 


Sylvania  proudly  announces  a  new  Insiont- 
Firing  ATR  Tube,  Type  6214. 

Til  is  tube  now  makes  possible  for  the  first 
time,  tlie  operation  of  a  Beacon  Radar  from  a 
sinfjlc  antenna.  Previously,  reliable  Beacon  op¬ 
eration  required  use  of  two  separate  antennae— 
one  for  receiving  and  one  for  sending. 

The  New  Sylvania  Tube  permits  a  Beacon  to 
“clear  its  throat"  immediately  and  answer  a  re¬ 
ceived  signal  instantly  by  transmitting  a  reply 
signal-OVER  THE  SAME  ANTENNA.  It  opens 


the  way  to  new  and  more  compact  deaignt  result¬ 
ing  in  worthwhile  savings  in  equipment  manu¬ 
facture. 

This  new  component  is  just  one  more  example 
of  the  constant  research  and  engineering  skill 
which  has  established  Sylvania’s  leadership  in 
electronic  development. 

For  data  concerning  the  ATR-6214  or  any 
other  Sylvania  Microwave  Thbe,  write  today  to: 
Sylvania  Electric  Products  Inc.,  Dept.  E-2607, 
1740  Broadway,  New  York,  N.  Y. 
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NARTB  Seeks  to  Ease 
Federal  Operator  Requirements 
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sliiMf  or  may  not  operato.  Iteports 
from  the  field  indicate  that  silicon, 
ahandoned  in  early  transistor  devel¬ 
opment  for  more  promising'  germa¬ 
nium,  remaitis  stable  at  hitcher 
temperatures. 

'Silver  Ear'  Speaker 
Due  In  Few  Months 

‘tloi.iiKN  hL\R’  liiirh-fidelity  audio 
enthusiasts  who  an;  accustomed  t<t 
pay  three  and  four-fipure  prices  for 
their  ecpiipment  recently  heard  a 
reasonably  hiph-fidelity  loudspeaker 
destined  to  sell  for  $20  to  $25. 

I'sinp  four  $1.25,  five-inch 
speaker  units  in  a  specially  con¬ 
structed  plyw(M)d  cabinet,  Jordan  J. 
Itaruch  of  MIT’s  .Acoustics  I.ab  has 
obtained  a  speaker  system  that  is 
reasonably  fiat  from  10  to  11,000 
cycles.  He  could  really  (fiea.se  the 
('tolden  Kars,  usinp  similar  tech- 
nii|ues,  but  the  end  i)roduct  would 
cost  more. 

►  .Availability — (lood  news  for 
Silver  hairs  (who  like  hiph-tidelity 
but  can’t  afford  premium  prices)  is 
the  fact  that  Ultrasonics  t'orp.  of 
Uambridpe,  Mass.,  has  already 
taken  out  a  license,  made  a  produc¬ 
tion  prototyiie  and  will  be  in  pro¬ 
duction  in  a  few  months. 


FCC  proposal  might  free 
needed  technicians  for  coming 
tv  activity 

Foi.l.owiNi;  on  the  heels  of  .several 
individual  prants  to  f-m  broadcast¬ 
ers,  the  National  .Association  of 
Uadio  and  Television  Broadcasters 
has  petitioned  the  Federal  Com¬ 
munications  Commission  for  indus¬ 
try-wide  relaxation  of  rules  on 
station  operations. 

For  an  f-m  transmitter  perched 
upon  a  mountain  accessible  only  by 
.jeejt  or  skis,  remote-control  unat¬ 
tended  operation  may  mean  the  dif¬ 
ference  In-tween  f-m  proprams  or  no 
lu'oprams.  .Any  station  carryinp  a 
hiph  percentape  of  commercial  pro¬ 
prams  mipht  find  a  full  complement 
of  $85-a-week  operators  pood  insur¬ 
ance  apainst  a  blowup  in  the  middle 
of  a  revenue-producer.  But  most 
f-m  stations  are  not  in  the  bip 
money. 

►  Standard  Broadcastinp —  FCC, 
nudped  by  NARTB,  now  proposes 
that  all  nondirectional  a-m  sta¬ 
tions  (as  well  as  f-m)  with  power 
less  than  10  kw  shall  be  allowed  to 


operate  by  remote  control.  More¬ 
over,  it  would  relax  the  reijuire- 
ment  callinp  for  a  first-class 
licensee  to  run  the  equipment,  al- 
thouph  NARTB  suppests  that  one 
operator  of  this  prade  be  kept  on 
call.  Actually,  routine  station 
operation  by  men  of  lesser  license 
prade  under  a  top-licensed  man  is 
already  permitted  because  of 
personnel  shortapes.  The  new 
proposal  would  standardize  a 
temporary  measure. 

Operator  unions  will  file  lenpthy 
dissents  by  the  Commission’s  dead¬ 
line  for  comments  on  Aupust  4, 
1!)52.  Labor  proups  that  are  usu¬ 
ally  in  bitter  competition  are 
united  in  opposition  to  what  they 
consider  the  industry’s  bid  for 
‘cheap  help’.  Pointiup  out  that  a 
pood  operator  is  paid  as  much  for 
what  he  knows  as  for  what  he 
does,  the  unions  feel  that  by  keep- 
inp  standards  hiph  both  operatinp 
enpineers  and  broadcasters  pet 
needed  protection. 

► 'I'V  Squeeze — Stronpest  motiva¬ 
tion  for  the  NARTB  petition  stems 
from  the  economic  pressures  of 

(Continued  on  pa9c  iO) 


Tank  Trucks  Use  Electronics  to  Facilitate  Passing 


When  a  motorjst  wonts  to  pass  this  truck,  his  horn  signal  is  picked  up  by  a  microphone  at  the  rear  of  the  truck,  omplified  and 
fed  to  a  loudspeaker  in  the  cab  The  driver  then  operates  the  pass  or  don't  pass  signol  light  switch  ot  his  fingertips.  De:>igned 
to  increase  rood  safety,  the  warning  device  is  being  installed  on  Shell  tank  trucks  in  Sweden 
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PERMANENT 

CAREER 

PPORTUNITI 


FOR 

ENGINEERS'PHYSICISTS*  CHEMISTS 


Tilt-  Sprague  Electric  Ci)inpaii\,  tine  til  the  basic  coinpaiiies  in  the  elec- 
trtinics  industry,  oilers  permanent  employment  to  quahtied  personnel. 
Sprague-made  components  are  useil  by  the  millions,  not  only  in  military 
electronics,  but  in  peace-time  radio,  television,  electronic  ctimputers,  and 
in  all  the  phases  ol  industrial  electronics. 

^'ou  can  grow  with  Sprague! 

Pleasant  working  ctindituins  in  modern,  well-equipped  laboratories  and 
plants  in  the  heart  ot  New  England's  Berkshire  Hills,  famous  summer 


and  winter  rest>rt  area — just  miles 

PRESENT  OPENI 

PHYSICISTS:  All  grades,  tor  research 
and  development  tin  iransistttrs  and  solid 
state  problems 

ELECTRICAL  ENGINEERS:  All  grades, 
tor  researili.  development,  and  appliea- 
tu>n  engineering  on  resisttirs.  tapaiitors. 
radio  interterenee  tillers,  and  pulse- 
tormmg  networks 

ELECTRICAL  ENGINEERS:  All  gr.tdes 
lor  complex  test  equipment  design  and 
production 

PHYSICISTS:  All  grades,  tor  experi¬ 
mental  researeli  mvtilvmg  highly  aeeu- 
rate  measurements  m  properties  ot  new 
materials 

PHYSICAL  CHEMISTS:  All  grades, 
tor  research  on  dieleetrics.  resisiaiKe 
elements,  and  ihm  metal  lilms 


PIONEERS  IN  ELECTRIC  AND 


from  Albany,  N  Y. 

NGS  INCLUDE: 

CERAMICISTS  and  ELECTRICAL 
ENGINEERS:  All  gr.ules.  for  researeh 
and  development  on  printed  eireuits 

CHEMISTS  and  CHEMICAL  ENGI¬ 
NEERS:  J  unior.  lor  researth  and  produet 
ilevelopment  m  eeramus.  resistanee 
elements,  and  dielei tries 

ORGANIC  CHEMIST:  PhD.  tor 
investigation  ol  meehanisms  ol  organie 
reaetions  and  siruetures  ol  organie  eom- 
pounds. 

MECHANICAL  ENGINEERS:  All 

grailes,  tor  design  and  ilevelopment  of 
production  machinery 

METHODS  ENGINEERS:  All  gr.ides. 
lor  lactory  planning  and  methods  work 

Please  send  your  full 
qualifications  to: 

Engirreering  Department 

SPRAGUE  ELECTRIC  COmPARY 

NORTH  ADAMS,  M  A  $  $  A  C  H  U  $  I  T  T  S 

ELECTRONIC  DEVELOPMENT 
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tflfvision.  In  New  York  City, 
where  .salaries  in  most  fields  are 
hitrhest,  operators  are  getting  as 
much  as  $150  for  a  5-day,  4(i-hour 
week.  Here,  the  income  from  f-m 
is  inconsequential  and  a-m  rates 
are  being  forced  down.  Many  a-m 
broadcasters  anticipate  embarking 
upon  tv's  ocean  of  re<l  ink.  They 
see  the  engineer  market  being 
inflated  by  the  very  fact  that 
they  must  then  double  their 
own  licensed-operator  employ¬ 
ment.  And  this  is  but  a  fraction 
of  the  nonlicensed  technical  iier- 
sonnel  necessary. 

The  Commission  asks  one  $<>4 
((uestion:  how  is  it  proposed  that 
remotely  controlled  stations  or 
those  using  nontechnical  opera¬ 
tors  put  into  immediate  effect, 
after  an  alert,  the  Conelrad 
t  Ei.KCTROnics.  pO  l.  Aug.  10511  fre- 
•piency-changing  ])rogram  that  de¬ 
nies  navigational  information  to 
enemy  aircraft  ? 

Parts  Distributors 
Score  Bypassing 

DlsirRHlNC.  to  industrial  distribu¬ 
tors  of  elect rtinic  parts  is  byoassing 
by  manufacturers  dealing  directly 
with  liirge  plants.  .XfTected  distrib¬ 
utors  have  recently  become  vocal 
enough  on  the  subject  to  induce  at 
least  a  few  jiarts  manufacturers  to 
protect  them  with  respect  to  price. 

Not  so  readily  reduced  is  the 
bypassing  of  radio-tv  replacement- 
part  distributors  by  set  makers 
selling  components  to  servicemen 
■■  ’ect  or  through  their  own  distrib- 

,)r.s.  This  part  of  the  distrilnition 
picture  is  complicated  by  the  fact 
that  there  are  til  set  makers  doine 
a  legitimate  business  in  ‘original 
replacement’,  121  those  that  h,ave 
inadvertently  bought  more  parts 
than  they  can  use  in  receiver  pro¬ 
duction  and.  fSl.  those  that  delib¬ 
erately  overbuy  to  hammer  ■'.own 
price  and  plan  to  'ump  the  sin  ilus. 

Several  Indus  ry  groups  are 
studying  the  I."  '  lentioned  situa- 
‘ion  but  so  far  .le  most  concrete 
suggestion  repo -ted  involves  some¬ 
what  vague  ‘monitoring’  of  sus¬ 
pected  factory  accounts. 


'Community’  TV 
Antennas  Big  Business 

Even  applicants  far  uhf-tv- 
station  licenses  are  waning 
operators;  'built-in'  audience 
easily  captured 

(’(IMMUNITY  TV  antenna  systems 
have  (piietly  become  a  very  respect¬ 
able  ecpiipment  market. 

The.se  .systems,  which  simply  pick 
up  distant  tv  stations  on  a  master 
antenna  and  distribute  the  signals 
to  homes  of  sub.scribers  via  cable, 
reipiire  neither  heavy  manufactur¬ 
ing  facilities  nor  extensive  staff. 
Thus  the  new  field  may  very  well  at¬ 
tract  many  companies  which  couldn’t 
possibly  consider  entering,  say,  the 
manufacture  of  tv  transmitters. 

►  Expansion  Plans— Though  only  70 
to  HO  systems  are  operating  today, 
serving  perhaps  10,000  to  15,000 
homes,  at  least  twice  that  many 
more  are  being  planned.  And  the 
planners  seem  to  have  little  fear, 
even  though  the  late  unlamented 
freeze  on  new  stations  is  over,  that 
the  advent  of  new  stations  will  dry 
up  their  future. 

Investment  per  system  can  be 
quite  sub.stantial.  The  largest  sys¬ 
tem  in  operation  today,  Trans-X’ideo, 
Pottsville,  Pa.,  has  invested  $:’.00,000 


Alkaline  electrolytes  used 
in  B  batteries  for 
l  ersonal  portables 

■Xl.KALlNK  dry-cell  batteries  have 
received  widespread  publicity  in  re¬ 
cent  weeks  by  virtue  of  their  use  as 
B  batteries  in  personal-portable  ra¬ 
dios.  Two  companies,  R('.X  and  Em¬ 
erson,  have  already  announced 
new  sets  using  such  batteries. 
Others  are  expected  to  follow  suit. 

►  Content — Design  of  a  flat-type 
alka’ine  dry  cell,  according  to  the 
Kay-O-V’ac  Company,  centers 
about  the  use  of  sodium-hydroxide 
icaistic  soda)  electrolyte,  with  a 


to  serve  l,(;o()  subscribers  —  and  it 
plans  to  expand  to  serve  or 

more.  .Many  other  companies  have 
even  more  ambitious  plans,  in  such 
cities  as  Harrisburg,  (5,(100  sub¬ 
.scribers)  and  Williamsport.  Pa. 
(4.000). 

►  Cable  is  Key  — Early  company  in 
the  business  was  .lerrold  Electron¬ 
ics,  Philadelphia.  RCA,  Philco,  and 
Technical  Ajipliance  are  active  and 
latest  is  Spencer-Kennedy,  Cam¬ 
bridge,  Mass.  The  price  differential 
between  companies  is  as  great  as 
2-to-l. 

Such  systems  are  proving  a  boon 
to  coaxial-cable  manufacturers, 
since  each  installation  uses  miles  of 
high-quality  lines.  To  date,  most 
.systems  have  employed  cable  such 
as  RG,  5!tU  and  RG'llU.  Operators 
are  constantly  pushing  cable  mak¬ 
ers  to  develop  lower-loss  lines,  so 
that  amplifiers  may  be  spaced  far¬ 
ther  apart  —  substantially  reducing 
costs. 

►  I’llF  ‘IN'— .Applicants  for  uhf-tv 
stations  are  wooing  community- 
system  operators,  for  the  simple  rea¬ 
son  that  they  can  provide  a  ‘built  in’ 
audience  the  d.ay  a  uhf  station  be¬ 
gins  telecasting. 

One  converter  at  the  master  an¬ 
tenna  can  bring  a  uhf  signal  down 
to  a  vhf  channel  to  be  fed  to  the  en¬ 
tire  system  —  obviating  the  need  for 
each  set  owner  to  buy  a  converter 
and  uhf  antenna  at  $50  or  more. 


Rear  view  of  the  new  RCA  personal 
portable,  showing  the  new  alkaline 
B  battery  at  the  left 


zinc  anode  and  a  manganese-diox¬ 
ide  mixture  for  the  cathode  ma¬ 
terial.  With  usage  of  the  battery, 

(Continued  on  poge  M) 


New  Battery  Designs  Hit  Market 
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tENTPflWB'S  ELECTRONie  FAMIUy 

Many  members  have  made  electronic  his+ory ! 


Today,  many  of  the  most  advanced 
developments  in  electronic  equip¬ 
ment  —  from  modern  hearing  aids 
to  television,  radar  and  X-ray 
—  are  built  around  the  revolu¬ 
tionary  components  pioneered  and 
introduced  by  Centralab. 

Tangible  evidence  of  the  cease¬ 
less  research  that  gives  fresh 


emphasis  to  the  fact  that  many  ■ 
products  bearing  your  trademark  ^ 
serve  better  —  last  longer  ... 
thanks  to  the  continuing  engineer¬ 
ing  advances  of  Centralab. 

As  in  the  past  —  so  in  the  fu¬ 
ture  —  you  can  look  to  Centralab 
for  leadership  in  electronic  com-  , 
ponent  research. 
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the  electrolyte  becomes  absorbed 
gradually. 

For  portable-radio  use,  the  bat- 
terie.H  are  lighi-drain  devices, 
rated  at  about  uOO  milliampere 
hours  and  able  to  withstand  up  to 
15-milliamperes  current  drain.  The 
same  basic  design,  changed 
slightly  by  the  addition  of  mer¬ 
curic  oxide  to  the  electrolyte,  gives 
a  heavy-drain  battery  for  other 
uses. 

Several  new  radios  are  using 
two  14-volt  A  batteries  connected 
in  parallel.  These  are  of  the  con¬ 
ventional  zinc-carbon  construction 
but  with  a  special  mix  of  manga¬ 
nese  dioxide  for  the  depolarizer. 
Leak-proof  steel  containers  seal  in 
the  ingredients  for  longer  life. 

►  Mercury  Cell — The  new  alkaline 
batteries  are  somewhat  similar  in 
action  to  the  mercury  cell  of  the 
P.  R.  Mallory  Company,  in  which  a 
solution  of  potassium  hydroxide 
and  zinc  o-;ide  forms  the  elec.ro- 
lyte,  a  pressed  zinc  pellet  or  a  roll 
of  thin  corrugated  zinc  strip  forms 
the  anode  and  pure  mercuric  oxide 
V  ith  graphite  added  forms  the  de¬ 
polarizing  cathode.  Mercury  cells 
have  long  shelf  life  because  there 
is  little  or  no  internal  cell  reaction 
until  electrical  energy  is  drawn 
from  the  cell. 

Batteries  of  the  carbon-zinc 
type,  for  portable-radio  use,  are 
being  revamped  by  the  National 
Carbon  Company  and  improved  de¬ 
signs  are  expected  to  be  on  the 
market  at  low  cost  early  in  July. 
The  new  carbon-zinc  B  battery  will 
be  of  the  flat-type,  and  the  new 
cylindrical  A  battery  will  be  twice 
the  length  of  the  usual  14-volt  cell. 

TV  Manufacturers  Fight 
Summer  Slump 

New  line  introductions  plus 
special  convention  promotions 
may  boost  summer  sales  ( 

New  television  models  and  new  ad¬ 
vertising  campaigns  are  usually  in¬ 
troduced  in  the  fall.  This  year,  how¬ 
ever,  becau.se  of  the  July  political 
conventions,  manufacturers  have 


been  virtually  forced  to  promote  tv 
sales  in  what  has  nearly  always 
been  a  month  of  very  low  buying  ac¬ 
tivity. 

►  Plans — Westinghouse,  Admiral 
and  Philco  are  engaged  in  twin 
summer  promotions.  Each  is  spon¬ 
soring  convention  coverage  on 
television  and  introducing  new  tv- 
sets.  Other  manufacturers  such  as 
RCA,  Crosley,  Zenith  and  CBS- 
Columbia  are  unveiling  new  tv 
models  during  the  slow  season. 

For  some  companies,  this  is  tne 
third  time  in  1952  that  new  set  de¬ 
buts  have  taken  place.  There  may 
be  more  this  year.  Normally,  new 
models  are  introduced  twice  a 
year. 

In  addition,  many  special  promo- 


Industry  struggles  to  meet 
FCC's  June  30  deadline  on 
radiation  and  interference 

On  JUNE  30  FCC  rules  limiting  ra¬ 
diation  from  radio-frequency  heat¬ 
ing  equipment  go  into  effect.  At  the 
time  of  this  writing,  it  appears  that 
a  substantial  percentage  of  the  coun¬ 
try’s  r-f  equipment  will  then  be  op¬ 
erating  illegally,  or  shut  down. 

A  survey  among  specialists  en¬ 
gaged  in  de-bugging  industrial 
equipment  and  issuing  FCC-re- 
(luired  certificates  showing  compli¬ 
ance  with  FCC  rules  shows  that 
many  are  flooded  with  jobs  and  will 
not  be  able  to  take  on  additional 
ones  (or  even  complete  those  con- 


tions  are  planned.  Free  phono¬ 
graphs  with  each  console  sold,  free 
use  of  a  set  during  the  convention 
and  special  contests  for  cash  prizes 
are  some  of  them. 

►  Outlook — Consensus  of  opinion 
is  that  price  is  the  really  important 
consideration  in  today’s  market.  In 
fact,  some  companies  expect  a 
trend  toward  greater  production  of 
low-priced  17-inch  models. 

One  manufacturer  sees  1952 
sales  by  tube  size  reaching  the  fol¬ 
lowing  percentages:  Consoles:  60 
percent  20-inch  tubes,  40  percent 
17-inch  tubes;  Combinations:  85 
percent  20-inch  tubes,  15  percent 
17-inch  tubes;  Table  Models;  40 
percent  20-inch  tubes,  60  percent 
17-inch  tubes. 


traded  for)  by  June  30. 

Estimates  of  the  percentage  of‘ 
equipment  that  will  be  operating 
legally  after  June  30  run  between  30 
and  90  percent,  with  several  ex¬ 
pressing  concern  over  industrial 
production  interruptions  caused 
by  shutting  down  equipment  that 
has  not  been  or  cannot  be  certified. 

^Relaxations  — Certain  of  the  FCC 
rules  have  been  eased. 

A  multi-unit  installation  covering 
an  area  that  can  be  contained  in  a 
500-ft.  circle  may  be  covered  by  one 
certificate. 

Medical  diathermy  users  have 
been  granted  a  year  extension  to 
June  30, 1953. 

►  Field  Findings  — Each  installation 

(Continued  on  page  16) 


R-F  Heater  Interference  Experience 


Equipment  Type 

Freq.  Range 

Recommended  Stepg 

Hich'frequeiicy  inetor>genrralor 

up  lo  3,000  cpa 

Uiually  oe  correclive  meaiuret  noceaaary, 
unleta  harmonic  radiation  ia  high 

Varuum>tube  georratort 

100  to  $00  kc 

Shielding  and  power-line  filtering 

(^upofhed'gap 

200  lo  SOO  kc 

Shielding  often  needed  if  manufactured 
prior  lo  July  1,  1947 

Mercury^hydrogen  gap 

20  lo  70  kc 

Moat  unita  already  provided  with  ateel 
ahielding.  May  require  eitra  ahielding  and 
aome  line  filtering 

Pla*tk>iealiog 

6  to  160  me 

Shielding  of  both  vacuum-tube  eacillalor 
and  electrodea  eaaential 

Fla»ltc*prrheatara 

6  lo  SO  me 

Uaually  provided  with  oncillater  and  elec¬ 
trode  ahielding.  If  not,  ahielding  eaaential 

Wood-gluing,  rubber,  chemiral 
healing  and  drying 

S  to  SO  me 

Vauallv  neeeaaary  to  improve  ahielding  to 
meet  requirementa 

Foundry  cere  baking 

Meat  unita  manufactured  after  Jul?  1. 

1947,  and  thua  certified  by  manufacturer 

R-F  Heater  De-Bugging  Slow 
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insures  the  reliability  of  your  equipment. 


Miniature  air-damped  Barrymounts  were  developed  specif¬ 
ically  to  help  you  with  your  miniaturization  projects.  They 
give  you  these  advantages: 

1.  Less  space  —  reduced  height  cuts  cubage  of  mounted 
equipment. 

2.  Less  weight  —  only  5/16  ounce  per  unit  isolator. 

3.  Wide  load  range  —  0.1  to  3.0  pounds  per  isolator. 

4.  Satisfy  temperature  (  —  67  to  +170F),  vibration,  and 
other  performance  requirements  of  JAN-C-172A  — 
special  models  available  for  extreme  high  or  low 
temperatures. 

5.  Ruggedized  models  —  available  for  equipment  that 
must  meet  shock-test  requirements  of  AN-E-19,  MIL¬ 
E-5272.  and  MIL-T-5422. 

6.  Four  styles  —  available  as  unit  isolators  or  assembled 
with  mounting  bases  built  to  your  needs. 

For  complete  information,  ask 
for  Barry  Catalog  523-A;  it*s 
free  on  request.  And  for  greatest 
benefits  with  miniature  Barry¬ 
mounts,  let  our  Field  Engineer¬ 
ing  Service  share  our  experience 
with  you  in  the  early  stages  of 
your  designs. 

’"■BARRY”" 

707  PLEASANT  ST..  WATERTOWN  72.  MASSACHUSETTS 
SALES  REPRESENTATIVES  IN 

AHmH  Ckvtl— U  UcNm  L«i  MtMwytis  T«rk  PfcMMUtlffck 

■•eWstwr  S*.  LmH  Sm»  IfmH  Wasktu^fM 


TYPE  6473 

TYPE  6663 

a 

TYPE  6463 

n 

TYPE  6690 

I 
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presents  different  problems  to  engi¬ 
neers  and  technicians  doiiiK  the  de- 
bujrjrinjr  and  making  certification 
measii  rements. 

It  takes  20  to  40  man  hours  to  add 
required  screenintr  and  filtering  to 
make  an  offending  piece  of  equip¬ 
ment  operate  properly,  and  10  to  20 
hours  to  make  certification  measure¬ 
ments. 

Cost  usually  runs  between  $:$00 
and  $.500.  Fijiures  are  subject  to 
wide  variations. 

One  specialist  .saves  multi-unit 
customers  money  by  de-bu>r>:in>r  one 
piece  of  e<iuipment  and  lettinjr  com¬ 
pany  employees  perform  like  opera¬ 
tions  on  other  units. 

In  difficult  cases,  many  compan¬ 
ies  have  been  forced  to  u.se  elaborate 
screen  rooms  to  house  heating 
e<iuipment. 

Some  firms  move  equipment 
into  basement  locations  to  take  ad- 
vanfajre  of  the  natural  shieldintr 
afforded  by  the  earth. 


Electronics  Firms  Lead 
In  Defense  Contracts 

Sixteen  electronics  companies 
are  among  top  100  listed  by 
Munitions  Board 

Klkvkn  PKKCKNT  of  the  $44  billion 
spent  on  defen.se  contracts  frorh 
•Inly,  lit'dl  to  December,  1!).51  went 
into  the  coffers  of  si.xteen  elec¬ 
tronics  and  related-indu.stry  manu¬ 
facturers. 

These  firms  were  amoiiK  the  toj* 
1(11)  military  contractors  who  re¬ 
ceived  .5!).!)  percent  or  $2I>  billion 
of  all  military  prime  contracts  for 
the  i)eriod. 

(leneral  Flectric  ajrain  topiK'd  the 
electronic  firms  on  the  list  but  a 
larjre  percentajre  of  its  contracts 
are  for  jet  en>rines.  .-Mouk  with  (IK, 
W’estinjrhouse  and  AT&T  were 
other  major  electronic  manufactur¬ 
ers  in  the  first  20  companies.  Prin¬ 
cipal  iqiward  chanjre  is  for  Syl- 
vania.  which  moved  from  !)1  on  the 
previous  list  to  71st  place  on  the 
present  one. 

►  Top  Firms — Following  are  the 
electronics  and  related-industry 


firms  on  the  list  of  100  military 
prime  contractors : 

I  Vr**t‘ni 

I'oHition  MiliioiiH  of  Total 
(trnoral  Kliftric.  5 

WostinKhouHO  ..  12 

.\T&T  .  i:; 

Sjierry  .  17 

lu-ridlx  .  IM 

IT^T .  22 

Kc’A  .  27 

Avro  . 

I'hllco  .  10 

ltaytli<‘on  .  12 

I'ollins  .  41 

llazoltino  r»(» 

.VnaTioan  IJoM-h. 

Sylvania  .  71 

Stfwart- Wariit-r .  "s 

(tiitilhiii  .  S7 


Kaiser-Frazer  Eyeing 
Electronics 

Al!TOMOHlLK-MAKKR  Kaiser-Frazoi* 
is  studyinK  the  electronics  field, 
may  manufacture  power  tulws. 

Negotiations  are  reported  to  be 
under  way  with  another  company 
that  would  provide  plant  facilities 
and  electronic  engineers. 


I117H.S  2.2 

fi74.4  1.5 

«:i7.8  1.5 

47U.O  l.l 

I7H.4  1.1 

2H«.H  0.7 

2I1.:{  0..-, 

1K4.«  0.1 

l«o.7  0.1 

112.7  o.n 

i:5S.7  «.3 

•»3.1  0.2 

JM.4  0.2 

7K.5*  0.2 

«*.2 
0.1 


What's  Behind  the  Figures- 
Network  Billings 


Fifth  of  a  series  explaining 
items  reported  on  statistical 
page  each  month 

.N'ctwokk  HILI.I.\(;S,  the  fifth  cate- 
jrory  of  statistics  reported  each 
month  in  Fifiurvn  of  the  Month 
I))  4),  represent  the  jfross  time 
charges  billed  to  advertisers  and 
ajrencies  each  month  by  the  major 
radio  and  tv  networks,  as  compiled 
by  the  Pid)lisher.s  Information  Bu¬ 
reau  of  New  York. 

Oidy  network  charges  are  in¬ 
cluded;  billings  for  time  sold  by  in¬ 
dividual  stations,  not  carried  as  net¬ 
work  projtrams,  are  not  reported. 

The  accompanying  charts,  which 


show  the  trend  in  billinjrs  for  each 
network  from  October  11).50  to  the 
present,  reveal  that  tv  is  foiyiiijr 
steadily  ahead  of  sound  radio  in 
>rross  billinK-s.  For  the  first  four 
months  of  19.52  network  radio 
(ABC,  CBS,  .MBS,  and  NBC)  pro¬ 
duced  billings  of  $.56..5  million  while 
tv  (ABC,  CBS,  DuMont.  NBC)  ac¬ 
counted  for  $(>0.7  million. 

This  is  a  sharp  reversal  of  jmsi- 
tion  from  the  previous  year.  In 
1951  network  radio  billing's  were 
$174.7  million  for  twelve  months, 
ajrainst  $128.0  million  for  tv. 

►  Competition — NBC  has  inished 
ahead  in  tv,  capitalizinf;  on  its 
earl.v  promotion  of  video  as  a  net- 

(Continued  on  page  18) 


16 


Ju/y,  1952  — ELECTRONICS 


ClfUt ' 


ilin  Distortion  Analyzer 

y  Noise  Indicator  Frequency  Meter 
and  a  Highly  Sensitive  ..  4 


Voltmeter 


ri  ■  s  ■ 


type  1932-A  Distortion  and 
Noise  Meter 


S59500 


Here  is  a  highly  accurate,  easily  operated  instrument  widely  used  for  the 
measurement  of  audio  fidelity,  distortion  and  noise.  This  instrument  is  very 
valuable  for  production-checking  and  adjusting  attenuators,  audio  amplifiers, 
audio  oscillators  and  radio  receivers,  and  checking  envelope  distortion  of  oscil¬ 
lators  up  to  900  Me.  Among  Its  Many  Uses  Are: 

Complete,  continuous  and  accurate  wave  analysis  of  fundamentals 
from  50  to  15,000  cycles;  with  harmonic  range  up  to  45,000  cycles  when 
used  with  an  oscilloscope  —  invaluable  for  checking  hum,  noise  and 
distortion 

Rapid  selection  of  frequency  —  only  one  main  tuning  control  and 
puM  buttons  used 

•  Indication  of  frequency  with  accuracy  of  better  than  3%.  making  it 

a  reliable  frequency  meter 

Direct  audio  voltage  measurements  of  600-ohm  systems  over  a  range 
of  -1-20  to  —40  dbm 

Highly  sensitive  voltage  measurements  from  1  mv  to  100  volts,  if 
calibrated  first 

Detection  of  noise  levels  down  to  200  mv  —  inherent  noise  of  instrument 
considerably  less 

Visual  observation  of  distortion  components  with  an  oscilloscope;  the 
distortion  components  at  the  output  jack  and  the  input  to  the  analyzer 
are  applied  to  the  horizontal  and  vertical  plates  of  a  scope.  The  resulting 
lissajous  figipes  give  visual  indication  of  the  prevalent  distortion 
harmonics.  Simply  by  tuning  through  the  frequency  spectrum,  a  con- 
tinuoxis  visual  indication  of  distortion  present  is  obtained. 

The  accuracy,  rapidity  and  ease  with  which  a  wide  variety  of  measure¬ 
ments  can  be  made  has  ideally  adapted  this  instrument  to  the  production  check¬ 
ing  of  radio  receivers,  electronic  instruments  and  components,  as  well  as  for 
everyday  measurements  in  the  communications  laboratory. 


AbrMfMl  SpscflIatkNn 

Distortion  Ronfo:  Push  buttons  select  full- 
scale  meter  deflections  of  .3,  1,  3,  10  or 
30  per  cent  distortion 

Noho  RanfO:  Noise  measurements  made  to 
SO  db  below  reference  calibration  level 

Audio-Froquoncy  Ranfo;  50  to  15,000  cycles 
for  fundamental  in  distortion  measure¬ 
ments;  30  to  45,000  cycles  for  noise 
and  hum  measurements 

Roquirod  Input  Voitafo;  between  1.2  and  30 
volts  for  100,000-ohm  input;  between 
0.8  and  30  volts  for  600-ohm  input 

Rosidual  DMortian  LonI:  100,000-ohm  in¬ 
put  —  .05%  (maximum  distortion)  be¬ 
low  7,500  cycles;  0.10%  above  7,500 

RosMuai  Noiso  Lovoi:  Less  than  80  db 

Acturacy:  Essentially  ^5%  of  full  scale 
for  distortion,  noise  and  dbm  meas¬ 
urements 


GENERAL  RADIO  Company 

275  Massachusetts  Avenue,  Cambridge  39,  Massachusetts,  U.  S.  A. 
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work  medium,  but  is  below  CBS  in 
radio.  The  combined  billings  (ra¬ 
dio  and  tv)  of  these  two  networks 
are  about  on  a  par:  $111.2  million 
for  CBS  vs  $113.5  million  for  NBC 
during  the  year  1951,  and  $41.5 
million  for  CBS  vs  $44.9  million 
for  NKC  in  first  third  of  1952. 

Both  networks  now  get  more 
gross  income  from  tv  than  from 
radio,  whereas  ABC  still  makes  its 
major  revenue  from  radio. 


Primes  Off  W-H  Hook 

L.XBOR  DEPARTMENT  plan  to  hold 
government  contractors  responsible 
for  the  wage  and  hour  policies  of 
their  subcontractors  (p  20,  June) 
under  the  Walsh-Healey  act  has 
been  indefinitely  postponed. 

Secretary  Maurice  Tobin  can¬ 
celled  a  June  10  hearing  which  was 
to  have  lead  to  a  July  1  regulation, 
has  announced  no  new  dates. 


Converters  Hold  UHF-TV  Fort 


Present  price  problem  defers 
production  of  complete-cover¬ 
age  receivers 

Although  coverage  of  82  channels 
will  be  provided  in  the  ultimate  tv 
receiver,  a  survey  of  30  receiver 
manufacturers  reveals  that  the 
need  to  maintain  present  low 
prices  prevents  immediate  produc¬ 
tion  of  such  sets. 

Only  two  receiver  models  so  far 
announced  provide  complete  cover¬ 
age  of  vhf  and  uhf  channels  with¬ 
out  additional  parts  or  accessories. 
How’ever,  some  companies  have  en¬ 
gineering  models  built,  and  at  least 
one  front-end  manufacturer  offers 
a  tuner  covering  channels  2  to  83. 

The  present  uncertainty  of  when 
and  where  stations  will  open  on 
the  uhf  channels  is  reflected  in  the 
receiver  industry.  Manufacturers 
are  more  concerned  with  holding 
■  down  the  cost  of  a  receiver  than 
providing  maximum  utility  in  the 
near  future.  In  the  words  of  one, 

)  “We  will  not  use  a  complete  82- 
channel  tuner  until  forced  to.  Some 
of  our  new  models  use  strips, 
others  converters.” 

►  Biggest  Market — Manufacturers 
are  most  concerned  with  sales  in 
presently  served  areas  which  will 
get  additional  stations.  In  such 
areas  17  million  receivers  now  op¬ 
erate.  Any  of  these  can  be  used 
with  a  converter  to  receive  uhf 
channels,  and  those  equipped  with 
turret  tuners  can  usually  be  modi¬ 
fied  with  .strips  to  receive  a  few 
uhf  channels.  As  a  result,  nearly 
all  manufacturers  are  planning 


to  push  the  sale  of  converters. 

For  the  oldest  receivers,  the 
converter  sets  on  top  of  or  along¬ 
side  the  receiver  cabinet.  Some 
models  made  since  1949  have  had 
space  provided  in  the  design  of 
cabinet  and  chassis  for  the  con¬ 
verter  to  be  fitted  in.  Some  of 
these  cover  only  a  few  selected  uhf 
channels,  other  tune  all  uhf  chan¬ 
nels  from  14  to  83. 

Some  manufacturers  will  pro¬ 
duce  their  own  design  of  converter, 
others  plan  to  purchase  from 
front-end  makers,  as  complete 
chassis  or  as  subassemblies  like 
vhf  tuners. 

Separate-unit  converters  cover¬ 
ing  uhf  channels  range  in  price 
from  $29.95  (Teleking)  to  $49.95 
(GE),  most  companies  say  “will  be 
under  $50.”  Strips  for  old  sets 
having  turrent  tuners  cost  from 
$2  up.  are  given  free  during  1952 
to  viewers  in  cities  getting  uhf 
channels  by  Sparton  and  Admiral. 

Coin-Box  Television 
Will  Show  on  Wire 

Telemeter  is  Paramount’s  version 
of  sub.scription  television,  whereby 
the  home  viewer  may  hope  to  see 
first-run  movies  from  his  easy 
chair.  Zenith  (Phonevision),  NBC 
and  Skiatron  also  have  systems  for 
the  same  purpose  but  use  different 
methods  of  denying  the  program  to 
nonsubscribers  and  other  ways  of 
collecting. 

International  Telemeter  Corp.,  of 
Los  Angeles,  places  a  coin  box  be¬ 
side  the  television  set  and  wires  in 


Telemeter  coin  box  that  shows  progrom 
price  is  connected  by  coble  to  chassis 
within  television  cobinet.  When  suffi¬ 
cient  coins  ore  deposited,  the  movie  is 
seen  ond  the  sound  track  heard.  An 
electronic  tope  recorder  notes  the  show 
and  amount  paid 


a  sealed  chassis  connected  by  ar¬ 
mored  cable.  When  the  receiver  is 
switched  to  a  Telemeter  band,  a  dial 
on  the  coin  box  is  lighted  and  soon 
clicks  out  the  price  of  the  program. 
At  the  same  time,  a  ‘barker’  audio 
channel  .starts  advertising  the  at¬ 
traction  persuasively.  The  .screen 
shows  a  futuristic  pattern  of  light¬ 
ning  flashes,  with  an  occasional 
tantalyzing  glimpse  of  a  close-up  or 
still  scene. 

►  Nickel-in-the-Drum — When  coins 
are  dropped  into  the  box,  the  dial 
revolves  to  show  the  balance  due. 
When  the  full  viewing  price  has 
been  deposited,  the  show  comes  on 
bright  and  clear.  The  set  auto¬ 
matically  switches  to  the  program 
sound  channel.  Other  sets,  un¬ 
equipped  for  Telemeter,  .see  only  the 
darting  flashes,  while  two  sound 
channels  fight,  the  barker  being 
somewhat  the  stronger. 

Whether  FCC  will  ever  license 
any  subscription  tv  sy.stem  over  the 
protests  of  film  exhibitors  and  con¬ 
stitutionalists  is  a  moot  question 
now.  For  a  field  test.  Telemeter 

(Continued  on  poge  20) 
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R  E  C 1. 1 F 1 E  R 

CORPORATION 


EL  SEGUNDO 
CALIFORNIA 


mm 


D-1224 

1/8"  diameter 
1/4"  length 
Potted  in  thermo¬ 
setting  compound. 


D-1290 

RMS  applied  volto9«,  moji . 26  volts  pof  coll 

Pook  invorso  volt090  .  60  volts  por  coll 

RMS  tnpwt  corront,  mox . 3.75  milliomporos 

DC  output  voltogo . 30  volts  por  coll 

Voltogo  drop  of  full  lood . I  volt  por  coM 

DC  output  curront,  ovg . 1.5  milliomporos 

DC  output  curront,  pook . 20  milliomporos 

AAox.  surgo  curront . 80  milliomporos 

Rtvorso  lookogo  ot  lOV  RMS  ...  2.4  microomporos 
Rovorso  lookogo  ot  26V  RMS  ...  12  microomporos 

Froquoncy  mox.  CPS .  100  KC 

Also  ovotloblo  in  2,  3  ond  4-coll  Dtodos. 


D-1224 

RMS  oppliod  voltogo,  mox . 26  volts  por  coll 

Pook  invorso  voltogo . 60  volts  por  coll 

RMS  input  curront,  mox .  500  microomporos 

DC  output  voltogo . 20  volts  por  coll 

Voltogo  drop  ot  full  lood .  1  volt  por  coll 

DC  output  curront,  ovg .  200  microomporos 

DC  output  curront,  pook . 2.6  milliomporos 

Mox.  surgo  curront .  10  milliomporos 

Rovorso  Lookogo  ot  10V  RMS  .  . .  0-6  microomporo 
Rovorso  Lookogo  at  26V  RMS  ....  3  microomporos 

Froquoncy  mox.  CPS .  200  KC 

Also  ovoiloblo  in  2*coll  Diodos. 


International 

RECTIFIER  CORPORATION 


D-1290 

5/32"  diameter 
9/32"  length 
Potted  in  thermo¬ 
setting  compound. 


GENERAL  OFFICES: 

1521  E.  Grand  Ave. 

El  Segundo.  Calif. 
Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE: 
205  W  Wacker  Dr 
FranUlin  2-3889 
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sume  instances  this  resulted  in  a 
delivery  slowdown  even  on  existing 
orders. 

Military  end-equipment  orders 
stepped  up  a  little  in  May  and  June, 
1952.  This  should  joe  felt  at  the 
component-manufacturing  level  by 
August  or  September. 

►  ‘Spares’  Too — Further  compli¬ 
cating  the  planning  of  component- 
part  makers  is  the  reluctance  of  the 
military  to  commit  itself  for  quan¬ 
tities  of  spare  parts  when  it  places 
initial  end-equipment  orders.  Gov¬ 
ernment  officials,  remembering  the 
vast  quantities  of  spare  parts  .stored 
up  during  VV’orld  War  II  and  the 
criticism  which  this  later  invoked, 
are  moving  cautiously.  “How,” 
they  say,  “can  we  determine  spare 
parts  needs  until  a  reasonable  num¬ 
ber  of  new  equipments  are  field 
tested?” 

Relatively  few  spare  parts  are  at 
present  manufactured  along  with 
those  needed  for  a.s.sembly  of  new 
military  ecpiipment.  Thus  econ¬ 
omies  that  might  be  achieved  by 
volume  production  must  be  fore¬ 
gone.  Several  possible  solutions 
are  currently  under  consideration. 
One  of  them  involves  placement  of 
spare  parts  orders  concurrently 
with  equipment  reorders. 


proponents  expect  to  tie  their  idea 
into  a  wired-television  sy.stem  serv¬ 
ing  Palm  Springs,  Calif.  Telemeter 
programs  will  be  connected  into  the 
local  cable  at  certain  hours  for 
viewing  on  one  of  the  receiver  chan¬ 
nels.  By  avoiding  going  on  the  air, 
the  system  can  be  home-tested  with¬ 
out  embarrassment  to  FCC. 


New  Director  For  NPA 
Electronics  Division 


Named  to  a  dual  post,  R.  W.  Cotton 
succeeds  J.  A.  Milling  as  Director 
of  NPA’s  Electronics  Division  and 
Chairman  of  the  Electronics  Pro¬ 
duction  Board.  He  directs  the  elec¬ 
tronics  pha.ses  of  the  mobilization 
program  and  is  responsible  for  ob¬ 
taining  critical  materials  and  allo¬ 
cating  them  to  electronic  producers. 

Now  on  leave  from  Philco,  where 
he  is  Assistant  to  the  President, 
and  Vice  President  of  Philco  Inter¬ 
national  Cotton  was  formerly  Man¬ 
aging  Director  and  Chairman  of  the 
Board  of  British  Rola  Ltd.,  loud¬ 
speaker  manufacturers.  During 
World  War  II,  he  was  Controller  of 
Signal  Equipment  for  the  British 
Air  Commission.  He  has  been  serv¬ 
ing  as  consultant  to  the  U.  S. 
Munitions  Board. 


Military  Parts  Orders 
Momentarily  Slow 

Recent  end-equipment  con¬ 
tracts  have  not  yet  been  re¬ 
flected  to  the  component- 
maker's  level 


Present  Lull  in  placement  of  com¬ 
ponent-part  orders  by  holders  of 
military-equipment  contracts  is 
temporary,  according  to  Washing¬ 
ton  sources. 

The  military  .started  to  ‘stretch 
out’  placement  of  equipment  con¬ 
tracts  in  late  1951  and,  seeing  less 
new  busine.ss  immediately  ahead, 
prime  contractors  tightened  up  on 
parts  purchases.  Parts  manufac¬ 
turers,  in  turn,  became  reluctant  to 
expand  production  facilities  and  in 


California  Surveys 
Electronics  Potential 

Parts  and  equipment 
markets  growing  but 
there  are  cost  hurdles 


High  market  potential  is 
weighed  against  high  costs  in  a 
new  survey  of  California  as  a  loca¬ 
tion  for  electronics  manufacturing 
made  by  the  state’s  Chamber  of 
Commerce. 

►  Growing  Market — The  study  in¬ 
dicates  that  one  of  the  most  vitally 
needed  areas  of  expansion  is  com¬ 
ponent  parts.  Manufacturers  need 
more  local  production  of  capaci 
tors  and  resistors  in  particular. 
Only  10  to  25  percent  of  such  parts 
are  available  from  nearby  sup¬ 
pliers. 

Industrial  electronic  equipment 
is  also  needed  by  the  state’s  mush¬ 
rooming  aviation  and  experimental 
military  installations. 

Television  and  radio  market 
potential  is  between  300  and  400 
percent  greater  than  the  state’s 
present  productive  capacity.  One 
out  of  five  radio  and  television  sets 

(Continued  on  poge  22) 


Audio  Ordnance 

Rated  at  300-watts  firepower,  this  University  loudspeaker  is  mounted  otop  the 
turret  of  o  U  S  tank  ond  used  by  Army  'loudspeaker  ond  leoflet  companies'  to 
broadcast  surrender  invitations  and  news  to  the  enemy 
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Production  Men  like 


TAYLOR  VUlCANtZEB  ftBRL 


.  because... 


Here’s  a  production  man's  dream— a  uniform  easy-to-work 
material  that  can  be  readily  machined  in  any  manner  in  which 
it  is  possible  to  machine  metal.  Yes,  Taylor  Vulcanized  Fibre, 
which  weighs  only  half  as  much  as  aluminum,  is  a  real  time 
and  trouble  saver  for  production  men  in  nearly  every  branch 
of  the  manufacturing  industry. 

And  another  advantage  in  using  this  workable  material  is  that 
it  is  available  in  numerous  forms  including  sheets,  strips, 
rods,  and  rolls,  and  in  a  wide  range  of  sizes  and  thicknesses. 

When  production  schedules  call  for  the  purchase  of  jabricattd 
parts,  made  to  your  specifications,  Taylor  can  furnish  them, 
too— on  time— ready  for  your  assembly  lines. 

It  will  be  w'ell  worth  your  while  to  get  all  the  facts  about 
Taylor  Vulcanized  Fibre.  You  may  find  new  ways  and  means 
to  use  it  in  making  your  products  better,  faster,  and  cheaper. 
Let  us  also  give  you  the  details  about  other  Taylor  products, 
such  as  Phenol,  Silicone,  and  Melamine  Laminates,  as  well 
as  Taylor  Insulation. 

^  SINClt  t«»l 


fin  the 

railroad 

field... 

Rail-joint  insulation — which  must  with¬ 
stand,  year-after-year,  the  brutal  pounding 
of  locomotive  and  car  wheels — offers  con¬ 
clusive  proof  of  the  inherent  "toughness” 
of  Taylor  Vulcanized  Fibre. 


This  62-page  fact-filled 
Taylor  Catalog  descriies 
bow  the  many  Taylor  Lami¬ 
nated  Plastics  are  made, 
bow  and  when  they’re  used, 
and  more  important,  bow 
yots  can  use  these  basic  mate¬ 
rials  to  make  your  product 
better ...  at  lower  cost! 
Write  today  fnr  a  copy  of 
Catalog  £7. 


taylpr  fibre  CO. 

NOIIISTOWN,  pa.  'lA  VEtNC,  CAIIF. 


PHENOL,  SILICONE  S  MELAMINE  LAMINATES  •  FABRICATED  PARTS 
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purchased  west  of  the  Rocky 
Mountains  is  made  in  California. 

►  High  Costa— Balanced  against 
these  good  market  prospects  are 
the  state’s  relatively  high  manu¬ 
facturing  costs.  Electronics  man¬ 
ufacturers  there  pay  about  5  per¬ 
cent  more  for  materials  than  do 
similar  producers  in  Pennsyl¬ 
vania-New  Jersey  and  Chicago 
areas. 

Labor  and  shipping  costs  are 
also  higher  in  California’s  elec¬ 
tronics  industry.  The  survey’s 
figures  show  that  the  average 
hourly  wage  for  assemblers  and 
technicians  is  about  $1.65,  while 
the  average  in  the  Chicago  and 
New  Jersey  areas  is  near  $1.44. 

Employment  in  the  industry  has 
jumped  from  less  than  4.000  to  a 
total  of  36,000  in  the  last  ten 
years. 

TV  "Saturation-Plus" 
Seen  In  Eight  Years 

Vt’MBKR  of  television  receivers  in 
operation  in  the  United  States  may 
exceed  the  numlier  of  homes  with 
electricity  by  1960.  That  is  the  pre¬ 
diction  of  VV.  R.  G.  Baker,  General 
Electric  vice  president  and  general 
manager  of  its  Electronics  Division. 

GE  market  research  indicates 
that  .53  million  sets  will  be  in  opera¬ 
tion  by  1960,  more  than  three  times 
the  present  number  and  five  million 
more  than  the  numlier  of  homes  ex¬ 
pected  to  have  electricity  by  that 
time. 

Between  seven  and  10  million 
homes  will  have  two  television  sets. 

Computers  Used  To 
Predict  Weather 

Qt'irKKR  and  more  exact  weather 
forecasts  may  result  from  u.se  of 
BARK,  the  Swedish  binary  comput¬ 
ing  machine  which  can  retain  one 
hundred  7-digit  numbers  in  its 
brain. 

The  application  is  being  worked 
«)ut  by  a  group  of  research  scien¬ 
tists  from  eight  nations  under  the 
auspices  of  UNESCO. 


MEETINGS 


Aug.  11-21:  Congress  of  U.K.- 
S.I.  Sydney,  Australia. 

Aug.  12-15:  1952  APCO  Confer¬ 
ence,  Hotel  Whitcomb,  San 
Francisco,  Calif. 

Aug.  15-16:  Emporium  Section, 
IRE,  Annual  Summer  Semi¬ 
nar,  Emporium,  Pa. 

Aug.  19-22:  AIEE  Pacific  Gen¬ 
eral  Meeting,  Phoenix,  Ariz. 

Aug.  22-31:  Grand  German  Ra¬ 
dio  and  Television  Exhibition, 
Dusseldorf,  Germany. 

Aug.  26-30:  Australian  IRE 
Radio  Engineering  Conven¬ 
tion,  Sidney,  Australia. 

Aug.  27-29:  Western  Electronic 
Show  and  Conference,  Munic¬ 
ipal  Auditorium,  Long  Beach, 
Calif. 

Aug.  27-Sept.  6:  British  Na¬ 
tional  Radio  Show,  Earls 
Court,  London. 

Sept.  8-10:  American  Standards 
Association,  Third  National 
Standardization  Conference, 
Museum  of  Science  and  Indus¬ 
try,  Chicago,  Ill. 

Sept.  8-12:  National  Instrument 
Conference  and  Exhibit, 
Cleveland,  Ohio. 

Sept.  20:  Cedar  Rapids  Section, 
IRE,  Communications  Confer¬ 
ence,  Roosevelt  Hotel,  Cedar 
Rapids,  Iowa. 

Sept.  22-25:  NEDA  Third  .An¬ 
nual  Convention  and  Manu¬ 
facturers’  Conference.  Ambas¬ 


sador,  Atlantic  City,  N.  J. 

Sept.  29-Oct.  1 :  Eighth  Annual 
National  Electronic  Confer¬ 
ence  and  Exhibition,  Hotel 
Sherman,  Chicago,  Ill. 

Oct.  1-3:  Canadian  Electrjcal 
Manufacturers  Association, 
General  Brock  Hotel,  Niagara 
Falls,  Ont. 

Oct.  6-8:  NAED,  Fall  Meeting 
of  the  Pacific  Zone,  Hotel  del 
Coronado,  Coronado,  Calif. 

Oct.  13-17:  AIEE,  Fall  General 
Meeting,  New  Orleans,  La. 

Oct.  20-22:  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Oct.  26-29:  NAED,  Meeting  of 
Board  of  Governors,  Grove 
Park  Inn,  Asheville,  N.  C. 

Nov.  10-13:  NEMA,  Haddon 
Hall,  Atlantic  City,  N.  J. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 

Nov.  17-18:  AIEE,  Technical 
Conference  on  Recording  and 
Controlling  Instruments,  Ben¬ 
jamin  Franklin  Hotel,  Phila¬ 
delphia.  Pa. 

Nov.  19:  American  Standards 
As.sociation,  34th  Annual, 
Waldorf  Astoria,  New  York. 

Jan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington,  D.  C. 


I 


Business  Briefs 

►  Electronics  and  communication 
equipment  production  and  delivery 
for  the  armed  forces  is  now  five 
time.s  greater  than  it  was  in  Janu¬ 
ary,  1951,  according  to  General 
Omar  N.  Bradley. 

►21  Servicemen  strategically  lo¬ 
cated  about  the  country  form  a 
field  advisory  board  serving  the 
Standard  Transformer  Corp.  They 
advise  the  firm  on  replacement 
problems,  are  consulted  concern¬ 
ing  new  products  and  new  tech¬ 
nical  literature. 

►  Industry  now  leads  educational 
institutions  and  government  agen¬ 
cies  as  the  largest  customer  for 
scientific  instruments  and  appara¬ 
tus,  according  to  the  Scientific  Ap¬ 
paratus  Makers  Association. 

►  Two  Contracts  for  television 
equipment  have  been  signed  by 
Bogota,  Columbia.  One  for  6,000 


tv  sets  at  $840,000  goes  to  E.  K. 
Cole  Ltd.,  London.  The  other,  for 
a  tv  transmitter  and  associated 
equipment  costing  $230,971,  goes 
to  Marconi’s  Wireless  Co.  Ltd., 
London. 

►  West  German  market  for  radio 
receivers  is  expected  to  increase 
this  year.  In  1951,  manufacturers 
there  produced  2,500,000  sets,  of 
which  200,000  were  exported. 

►  Magnetic  Amplifiers  are  being 
used  to  regulate  current  and  volt¬ 
age  in  a  new  type  of  railway  pas¬ 
senger  car  lighting  generator  sy.s- 
tem  developed  by  Bogue  Electric 
Mfg.  Co. 

►  Electronics  may  eliminate  one  of 
the  solid  institutions  of  the  elec¬ 
trical  age,  the  meter  man.  Devices 
that  read  household  meters  and 
automatically  transmit  the  infor¬ 
mation  to  distant  electronic  busi¬ 
ness  machines  for  billing  and  com¬ 
plete  record  keening  are  forecast 
by  W.  R.  G.  Baker  of  GE. 
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ELECTRONIC  ENGINEERS,  DESIGNERS,  MANUFACTURERS 

They’re  here! 


PRECISION  HERMETICALLY  SEALED 


mttal  blanks  ■ 
that  withstand  ■ 
extraordinary  ■ 
punishment  B 

Here’s  a  completely  ■ 
new  line  of  plug>in  ■ 
headers  that  represent  ■ 
an  entirely  new  principle  ■ 
of  hermetic  sealing — a  I 
type  more  rugged  than  1 
any  design  previously  1 
available  anywhere.  In  ' 
these  headers  a  great 
increase  in  mechanical 
strength  as  been  achieved 
by  substituting  solid  metal 
blanks  in  place  of  the  usual 
metal  stamping.  The  result 
is  effective  sealing  with 
vastly  improved  ability  to 
withstand  stress,  strain 
and  shock. 


—  many  standard  \| 
types  for  economkai  I 
problem  solutions  I 

Available  in  an  extended  range  I 
of  types,  these  headers  incor-  | 
porate  all  the  time^proven 
features  that  have  made  E-I 
headers  and  terminels  the  stand¬ 
ard  of  quality  for  more  than  10 
years.  These  include  low  expan¬ 
sion,  high  temperature  glass,  tin- 
dip  for  easy  soldering,  silicone 
treatment  to  combat  spray  and 
humidity,  individual  testing,  and 
many  others.  Why  not  call,  wire  or 
write  today  for  full  particulars. 


ELECTRICAL  INDUSTRIES  •  INC 

s^WANUFACTURERS  Of  SPECIAIIZED  ElfCTRONIC  EOUIPWENT 

44  SUMMER  AVENUE  •  NEWARK  4,  NEW  JERSEY 
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New  (40X)  amplifier  combines 
high  gain  and  sensitivity 
with  good  stability. 


Specially  designed  to  reduce  thermal  potentials 
and  stray  pickup,  the  new  Brown  40X  servo  ampli¬ 
fier  incorporates  an  extra  stage  of  amplification  to 
provide  increased  sensitivity  .  .  .  permitting  motor 
drive  from  signals  as  low  as  0.05  microvolts. 


EQUIPMENT  INPUT  IM 
PEDANCE— 3000  ohms. 


ST AB I LITY  —  (after  warmup) 
— within  1.0  tiv. 


Pictured  with  the  amplifier  is  the  rectifier  which 
provides  d-c  filament  voltage  for  the  first  amplifier 
tubes.  It  can  be  used  as  the  basic  link  in  a  closed 
servo  loop  (where  great  sensitivity  is  required)  .  .  . 
to  translate  electrical  signals  into  directional  motion 
...  to  provide  corrective  action  in  conjunction  with 
minute  error  signals  ...  for  null  detection  ...  or  for 
remote  positioning. 


DEAD  ZONE  (with  76750-3 
motor) — 0.1  >*v. 


60  CYCLE  OUTPUT  CUR¬ 
RENT— 0-12  MA. 


60  CYCLE  OUTPUT  VOLT- 
AGE— 0-164. 
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Narrow  Span  Potentiometer 


Self-contained  BitCPUffliK  narrow  span  potentiometer, 
incorporating  new  (40X)  amplifier, 
is  ideal  for  measuring  low  level  potentials. 


&icuuieterUAticA 

•  RANGES — Recorder!:  0-100 
0-200,  0-500  microvoita.  0-1  milli¬ 
volts.  Indicatots:  0-600  microvolts 
and  0-1.1  millivolta. 

•  STABILITY  (after  warmup) — 1 
microvolt  or  leas  for  all  ranges. 

•  LIMIT  OF  ERROR— M%  of 
span. 

•  SENSITIVITY— 0.1  microvolt. 

s  DEAD  ZONE — 0.1  microvolt  or 
0.006%  of  span  (whichever  is 
greater). 

a  PEN  SPEEDB-24  or  12  aeoonda 
full  traveL 

•  CONTROL  FORMS— Any  stand¬ 
ard  pneumatic  form,  ciroilar  chart 
only. 

a  CHARTSPBED6— Any  standard 
speed. 

a  POWER  SUPPLY— 116  volts.  60 
cycles  only. 

a  RANGE  OF  INPUT  SIGNALS 
TO  RECORDER— (approx.)  0.06 
MV.  to  1  mv. 

SaaSIsf  Data  Shaai  Na.  IO.XO-4  aa  *a(40X) 

AasIWi'  ■  ■ .  Data  Maat  Na.  10.0-a  aa  Uw 

Il> Mwf  w  %pem  fe/tesMemOSm ...em4 

MtoNii  He.  1S«1<  **fci>ewi— ti  AseHerOte 
** 


Now,  with  the  development  of  a  new  high  gain  amplifier  and 
potentiometer  circuit,  extremely  low  level  potentials  can  be 
measured,  recorded  and  controlled  in  this  new  self-contained 
instrument.  The  sensitivity  of  this  instrument  is  so  high  that  a 
change  in  signal  as  low  as  one-tenth  of  a  microvolt  can  be 
determined.  Spans  as  narrow  as  100  microvolts  provide  a  high 
degree  of  resolution.  Internal  design  practically  eliminates 
thermal  emf's  and  stray  a-c  pickups. 

The  new  ElectroniK  Narrow  Span  Potentiometer  may  be 
used  wherever  the  accurate  measurement  of  d-c  potentials 
of  the  order  of  microvolts  is  required  ...  it  is  available  as  a 
Strip  Chart  Recorder  (illustrated),  as  a  Multi-Point  Precision 
Indicator,  and  as  a  Circular  Chart  Recorder  with  pneumatic 
control. 

Minneapolis-Honeywell  REtiULATOR  Co.,  Industrial  Divi¬ 
sion,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


MINNEAPOLIS 

Honeywell 

R  U  M  E  N  T  S 

til/ 


BROWN  INSTRUMENTS 
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Figurw  B 


magnet  cost  with  no  decrease  in  efficiency.  Fig.  C. 
New  magnet  also  speeds  assembly,  makes  faster 
and  easier  calibrations. 


INSTRUMENTS— Fig.  A  is  a  damping  magnet  formerly 
used  in  GE  portable  indicators.  Fig.  B  is  the  new 
Carboloy  Alnico  magnet  now  used.  Its  smaller  size 
permitted  improved  instrument  design  and  lower 


How  Carboloy  permanent  magnets 
improve  electrical  products 


On  these  pages  you’ll  see  how 
others  got  the  jump  on  competi¬ 
tors  by  using  permanent  magnets. 
Perhaps  you’ll  get  an  application 
idea  from  reading  about  them. 

FREE  SERVICES 

If  so,  check  Carboloy  magnet 
engineers  for  free,  expert  advice 
and  an  assist  in  design  and  ap¬ 
plication.  Look  to  Carboloy  pro¬ 
duction  lines,  too,  for  the  uniform, 
high-energy  Alnico  magnets  you’ll 
need  for  best  results  —  all  sizes, 
all  shapes;  cast  or  sintered  to  your 
specifications. 

Send  coupon  for  free  Magnet 
Design  Manual  PM-101  and 
Standard  Stock  Catalog  PM-100. 


Want  to  cut  down  product  size, 
weight?  Build  a  better-perform¬ 
ing  product  for  less  money? 

Then  check  the  possibility  of 
using  Carboloy  Alnico  perma¬ 
nent  magnets  wherever  you  need 
lasting  magnetic  energy. 

Carboloy  permanent  magnets 
are  simple,  self-containing 
sources  of  energy  that  never  fail. 
They  are  powerful  in  small  sizes. 
Need  no  outside  power  supply,  no 
maintenance.  They  help  reduce 
fabrication  costs  by  eliminating 
wires,  coils  and  operating  parts. 
Above  all,  they  let  you  simplify 
design  .  .  .  build  a  lighter,  more 
compact,  finer-performing  prod¬ 
uct  at  a  saving. 


CONTROLS — Switches  in  com¬ 
pact  Minneapolis-Honey  well 
controls  use  permanent  mag¬ 
nets  to  give  safer  snap  action, 
help  quench  arcs.  The  magnets 
are  exceptionally  stable;  pro¬ 
vide  uniform  high  energy  for 
the  life  of  the  control. 


<ARBOLOY 


DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 
11139  East  8  Mile  Road,  Detroit  32,  Michigan 
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SPEAKERS  —  In  speakers,  permanent  magnets 
replace  larger  electro-magnets  in  field  struc¬ 
ture.  Current  passing  through  Alnico’s  uniform 
field  makes  voice  coil  and  cone  vibrate  in 
proportion  to  voltage;  tone  is  truer. 


GENERATORS — When  GE  engineers  had  only 
6”  X  6"  area  for  jet’s  tachometer  generator, 
they  whipped  design  problem  with  a  tiny 
permanent  magnet.  It  eliminated  coils  and 
wires,  supplied  the  powerful  energy  required. 


7  No  power  failures 

^  Combine  electrical  and 
mechanical  features 

^  Simplify  mechanical 
assemblies 

10  Uninterrupted  opera* 


no  operat- 


2  Uniformly  powerful 

3  Lost  forever 


5  Cool-running  ||  Moisture-resistant 

^  No  operating  costs  12  Create  savings 


MAGNETOS  —  To  Scintilla  Magneto  Division, 
Bendix  Aviation  Corp.,  weight  savings  arc  vital 
in  their  aircraft  products.  Fig.  A  shows  chrome 
rotor  weighing  approximately  4  lbs.  9  ozs.  Fig. 
B  shows  newer  model  rotor  using  Alnico.  It 
weighs  only  2  lbs.  4  ozs. 


'*Corboloy**  it  fit*  frodtimirk  for  th«  products  of  Corboloy 
Doportmont  of  Gonorol  Eloctric  Compony 


Plants  at  Detroit,  Michigan;  Edmore,  Michigan; 
and  Schenectady,  New  York 


Corboloy  Doportmont  of  Gonorol  Elottric  Compony 
II 139  Eott  8  Milo  Rood,  Dolroit  32,  Michigon 


Gontlomon: 

Ploaso  rush  mo,  without  cost  or  obligation,  copios  of  Pormonont 
Mognet  Design  Manual  PM-IOI  and  Standard  Stock  Cotolog  PM-100. 


POSITION 


COMPANY  NAME 
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CuttiRt  and  Tumbling,  rutting  machinps  and 
jigs  ol  nianv  tv|)es  and  sizes  are  eomliined 
will)  extensive  tnnihling  ei|ui|>tnent  to  |>erinit 
fast  aeciirate  [irodiiction  ol  <|uantities  of 
parts  at  Su[)erior. 


•  (Cutting  tubing  into  exact  lengths 
as  the  first  step  in  the  fabrication 
of  tubular  Klectronic  parts  is  a 
simple  operation.  Or  is  it? 

Complications  set  in  when  the 
teiTifM-r  of  the  tubing  is  changed  to 
meet  customer  specifications;  w  hen 
the  tubing  to  he  cut  has  a  wall 
.010"  or  thinner;  when  length 
tolerances  as  close  as  .010"  are 
required;  when  a  3°  to  10°  angle 
cut  with  a  tiderance  of  ±  ’2°  is 
called  for;  and  when  flattening, 
denting  or  other  distortion  must 
be  prevented. 

But  overcoming  com|)lications 
in  simple  operations  .  .  .  and  find¬ 
ing  wavs  around  them  in  other 
ba«  ically  more  difficult  ones,  is  a 
■pecialty  of  the  Electronics  Divi¬ 
sion  of  Su{»erior. 


Our  customers  for  Electronics 
parts  have  come  to  expei  t  us  to 
deliver  the  goods,  exactly  to  speci¬ 
fications,  whether  standard  pro¬ 
duction  or  complex  experimental 
parts.  What's  more,  they  fre¬ 
quently  ask  us  lor  suggestions 
about  improvement  on  their  de¬ 
signs  and  specifications  .  .  .  and 
they  get  them. 

There  is  nothing  unusual  about 
all  this — it’s  our  job  and  we  know 
how  to  do  it.  If  you  are  a  manu¬ 
facturer  or  experimenter  in  the 
Electronics  Imlustry  and  you  need 
a  tubular  part  that  presents  a 
problem,  tell  us  about  it.  We'll 
probably  he  able  to  help  and  will 
gladly  do  so.  W  rite  The  Superior 
Tube  ('ompany.  2.5(H)  Germantown 
.■\ve.,  Norristown,  Fennsvlvania. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  r.  print  de¬ 
scribes  the  manufacturing  of  the  cathode  sleeve  from  the  refining  of  the 
base  metal.  Includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure,  sublimation  rate  of  the  nickel  base;  also  future 
trends  of  catluHle  materials  are  evaluattMl. 


All  amalyfi  4)10"  M  OJ). 

Ctrlam  mieir—*  (MS"  max.  wall)  Up  la  )H"  OJ 


SUnfUOH  TUBC  COMPANY  •  Blacironic  produch  for  export  through  Driver-Harrit  Company,  Harriion,  New  Jeriey  •  Harrison  6-4800 
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Tht  Finisbtd  Pirt.  Final  stage  in  the  fabri¬ 
cation  of  the  part  shown  above  at  three -tages 
of  production  i^  a  lienil  nicelv  controlleil  for 
both  pre<  ise  angle  and  freedom  from  other, 
unwanted  distortion. 


FsbriCStion:  Parts  can  l)e  readily  rolled  at 
either  or  both  ends.  Ilaretl.  flangeil.  ex¬ 
panded.  or  l)eaded  (embossed)  as  recpiire<I. 
ibe  anode  above  is  one  of  many  such 
parts  we  produce  at  high  speed  and  low  cost. 
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CONDENSERS 


or«  than  15 


service  on  thousands 


years 

'  of  Lapp  Gas-Filled  Condensers  proves  them 
to  be  completely  reliable — electrically  and 
mechanically.  They  offer  the  advantages  of 
'  extreme  compactness  for  high  voltage  and 
high  current  ra tings . . .  low  loss . . .  high  safety 
factors. . .  puncture-proof  design . . .  constant 
capacitance  under  temperature  variation. 

In  construction,  the  condenser  assembly  is  sup¬ 
ported  on  a  top  aluminum  ring,  the  steel  tank  serv¬ 
ing  only  as  a  support  for  this  ring  and  as  a  leak¬ 
proof  gas  container.  The  high  potential  plates  are 
stationary,  carried  on  a  rigid  aluminum  center 
stud,  supported  by  a  ceramic  howl.  Rotor  plates 
are  grounded,  carried  on  ball-bearings  in  a  race 
almost  the  full  diameter  of  the  tank.  This  con¬ 
struction  provides  a  grounded  tuning  shaft  on 
variable  models,  makes  possible  efficient  and  com¬ 
plete  water  cooling  for  high  current  operation,  and 
results  in  direct  and  short  current  paths  to  con¬ 
denser  plates. 

U'rite  for  complete  description  and  specifica¬ 
tions.  Radio  Specialties  Division,  I-app  Insulator 
Co.,  Inc.,  Roy,  N.  Y. 
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/BRASS\ 

Brtdgepwt”^^ 


OFFICES  AND 
WAREHOUSES  IN 
PRINCIPAL  CITIES 


The  Bridgeport  warehouses  are  designed  to  supply 
from  stock  limited  quantities  of  sheet,  rod,  wire  or 
tubing.  It  is  the  policy  of  the  company  to  maintain 
adequate  warehouse  stocks  at  all  times  so  that 
small  orders  can  be  filled  without  delay. 

The  fabricator  is  in  a  position  to  obtain  promptly 
metal  to  fill  orders  for  experimental  work  or  to  start 
production  runs,  while  waiting  for  mill  shipments. 

Bridgeport  warehouses  make  every  effort  to 


To  take  care  of  the  maximum  range  of  widths  of 
strip  metal,  slitting  service  is  available — not  only 
to  serve  warehouse  stocks,  but  also  to  make  cus¬ 
tomers’  stocks  of  non-ferrous  strip  metal  more 
flexible. 

Bridgeport’s  Warehouse  Stocklist  carries  weight 
tables  and  a  technical  digest  giving  the  properties 
of  the  most  popular  copper-base  alloys.  If  you  do 
not  have  a  copy,  ask  your  nearest  Bridgeport  office. 


carry  the  variety  of  alloys,  sizes  and  gages  which  Bridgeport,  Conn,  and  Indianapolis,  Ind. 

fulfill  the  requirements  of  the  locality  they  serve.  In  Canada:  Noranda  Copper  and  Brass  Limited,  Montreal 


BRIDGEPORT  BRASS  COMPANY 


30  GRAND  STREET,  BRIDGEPORT  2,  CONNEaiCUT 
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ASTRON 

SUBMINIATURE 

Metalite*  Capacitors 

Astron  METALITE*  metallized  paper  capacitors,  distinguished 
by  their  extremely  small  size  and  light  weight,  are  currently 
serving  commercial  and  military  users  who  must  meet  strict 
government  specifications.  Their  unique  self-healing  property, 
long  life  and  precision  manufacture  have  made  them  the  accepted 
standard  for  quality  metallized  paper  capacitors  throughout  the 
world.  If  you  have  a  capacitor  problem  of  any  kind,  our  engi¬ 
neers  will  be  glad  to  consult  with  you. 

For  cempltt*  infermirtian  on  Astron  METAllTf  and 
ethor  standard  capacitors,  wrlto  for  Catalog  AC>9. 


Oopond  On  — fndit  On 


29S  Oront  Avpnua,  I.  Nawgrk,  N.  I. 


inporf  Ofvftlon ;  Eoct*  Int^rnolionol  Corp.,  13  [.  40th  St.,  N.  f.  C.  In  Canada:  Chatint  W.  Potnfon.  1936  Garrard  St.  lait,  Toroata 
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SILECTRON 
"C”  CORES 

■/or 

c/e/m 

IN 


PRODUCTION 
QUANTITIES 

. . .  wound  from  strip  os  thin  as  0.00025" 


CtHoC 


ir  Arnold  "C”  Cores  are  made  to 
highly  exacting  standards  of  qual¬ 
ity  and  uniformity.  Physical  di¬ 
mensions  are  held  to  close  toler¬ 
ances,  and  each  core  is  tested  as 
follows; 

'A'  29-gauge  Silectron  cut  cores  are 
tested  for  watt  loss  and  excitation 
volt-amperes  at  60  cycles,  at  a 
peak  flux  density  of  15  kg. 

★  -4-mil  cores  are  tested  for  watt  loss 
and  excitation  volt-amperes  at  400 
cycles,  at  a  peak  flux  density  of 
15  kg. 

★  2-mil  cores  are  tested  for  pulse 
permeability  at  2  microseconds, 
400  pulses  per  second,  at  a  peak 
flux  density  of  10  kg. 

★  1-mil  cores  are  tested  for  pulse 
permeability  at  0.2  5  microseconds, 
1000  pulses  per  second,  at  a  peak 
flux  density  of  2500  gauss. 

ir  and  '.-mil  core  tests  by  special 
arrangement  with  the  customer. 


Now  available— "C”  Cores  made 
from  Silectron  (oriented  silicon 
steel)  thin-gauge  strip  to  the 
highest  standards  of  quality. 

Arnold  is  now  producing  these 
cores  in  a  full  range  of  sizes  wound 
from  >4,  Vi.  1.  2  and  4-mil  strip, 
also  29-gauge  strip,  with  the  entire 
output  scheduled  for  end  use  by  the 
U.  S.  Government.  The  oriented 
silicon  steel  strip  from  which  they 
are  wound  is  made  to  a  tolerance  of 
plus  nothing  and  minus  mill  toler¬ 
ance,  to  assure  designers  and  users 
of  the  lowest  core  losses  and  the 
^  highest  quality  in  the  respective 
gauges.  Butt  joints  are  accurately 
made  to  a  high  standard  of  preci¬ 


sion,  and  careful  processing  of  these 
joints  eliminates  short-circuiting  of 
the  laminations. 

Cores  with  "RIBBED  CON¬ 
STRUCTION”*  can  be  supplied 
where  desirable. 

Ultra  thin-gauge  oriented  silicon 
steel  strip  for  Arnold  "C"  Cores  is 
rolled  in  our  own  plant  on  our  new 
micro-gauge  20-high  Sendzimir 
cold-rolling  mill.  For  the  cores  in 
current  production,  standard  tests 
are  conducted  as  noted  in  the  box 
at  left — and  special  electrical  tests 
may  be  made  to  meet  specific 
operating  conditions. 

•  We  invite  your  inquiries. 


*MorHffacturtd  und«r  license  crrangemenH  with  WesHnghouse  Electric  Corp. 


PANY 


SmaDIARY^F  ALLEGHB4Y  LUDLUM  STKl  CORPORATIOH  ; 

I? 

General  Office  &  Plant:  Marengo,  Illinois 

a  i 
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HELMHOLTZ 


. . .  First  in  electromagnetic  induction 

Hermann  Ludwig  yon  Helmholtz 

1821  - i8g4 


This  distinguished  German  mathematician, 
teacher,  physicist,  and  physiologist  made 
great  contributians  in  many  scientific  fields. 
While  lecturing  in  1847,  he  stated,  .  .  the 
discharge  of  a  (Leyden)  jar  is  not  a  simple 
motion  of  electricity  in  one  direction,  but  a 
backward  and  forward  motion  between  the 
coatings."  Helmholtz  developed  the  funda¬ 
mental  equation  for  the  current  in  an  induc¬ 
tive  circuit.  He  also  was  the  first  to  measure 
the  velacity  of  the  propogation  of  electro¬ 
magnetic  induction.  His  research  in  this  field 
inspired  Hertz,  his  pupil.  Into  later  discovery 
and  measurement  of  electrompgnetic  waves. 


fn^rmkioH&im 

iiPENDABLE 
ifERATION  ■/>■■ 


1  lit*  u^^urpu'>^t‘tl  uiii- 
ftiriiiity  t»f  tin- 
aiit’t*  uintlin^  pn- 
vfiil"  ‘in»t  >ptit'”  uinl 


CERAMIC  CORE 


RESILIENT  MOUNTING 
^  BRACKETS 


li(M-k  tlaiiiugt* 
i-t'  art*  ^^lll 
pit*  tt»  attarh 


OHMITE  MANUFACTURING  CO. 

4t1«  FiewrMy  SirMt,  CMca«o  44,  III. 


(2^ 


Write  on  Company 
Letterhead  for 
Complete  Catalog. 


RHEOSTATS  •  RESISTORS  •  TAP  SWITCHES 


i^9Rf^E5^ 


One-thousand  miles 
of  Y3  Grid  Wire  .  , 


.  .  .  have  gone  into  Americans 
finest  electronic  vacuum  tubes 


Withstands  high 
temperatures 


Adaptable  to  hand 
or  machine  winding 


No  substantial 
primary  emission 


OuUfanding  performances  by  many,  many  thousands  of 
electronic  vacuum  tubes  utilizing  Y3  grid  wire  have  -fol¬ 
lowed  years  of  research  by  Eimac  engineers.  Uniquely 
treated  Y3  grid  wire  suppresses  primary  emission  by  nul¬ 
lifying  thorium  contamination.  It  maintains  rigidity  at  high 
temperatures — has  a  ductility  that  makes  it  adaptable  for 
hand  or  machine  winding  and  Is  Ideal  for  spot-welding 
techniques.  Elmac's  Y3  Is  superior  to  molybdenum  or  tan¬ 
talum  grids  operated  In  similar  tubes  and  conditions. 
Intended  for  use  with  thoriated  tungsten  filaments,  Y3 
has  long  life  and  no  substantial  primary  emission  up  to 
1300®  centigrade  brightness  temperature.  Type  Y3  grid 
wire  is  produced  by  Eimac  and  Is  available  In  quan¬ 
tity  lots  of  100,  500,  1000,  5000  and  10,000  meters. 


Write  our  application  engineering 
department  for  further  information 


EITEL-McCULLOUGH,  INC. 

SAN  BRUNO.  CALIFORNIA 

Eaport  Aqtnts  Fr«i«r  i  Hansen.  301  Clay  Si.,  San  Francisco.  California 
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for  low-level  d-c  measurements 
use  these  new, 


L&N  triple-purpose 

^  Amplifiers 


tfibUi^^^or^ro  and  gain 


High  precision  checking  and  calibrating  under 
factory  conditions  using  D-C  Indicating  Amplifier 
as  null  detector  for  accurate  bridge  and  potenti¬ 
ometer  circuits.  Through  combination  of  a-c 
amplification  and  balanced  feedback  netwcM’k, 
aero  and  gam  stability  are  designed  right  into 
instrument.  Trimmer  controls  are  eliminated. 


can  (>4,  ttijad  04..  .  . 

^  DIRECT-RIADING  MICROVOLTMniR 
OR  MICRO.MICROAMMETER 
^  RECORDER  PREAMPLIFIER 
\/  NULL  DCTECTOR 

These  new  D-C  Indicating  Amplifiers  are  the  answer  for 
all  your  low-level  measurements  with  thermocouples,  strain 
gages,  bolometers — bridge  and  potentiometer  circuits — 
ionization,  leakage,  and  phototube  currents— almost  any 
measurement  of  extremely  small  direct  current  or  voltage. 

Actually  3  instruments  in  1,  Amplifiers  can  be  used  as: 

v' Diract-raoding  insfrumantt— Scale  multiplier  knob  lets  you 
select  the  range  in  which  you  want  to  work. 

>/  Recorder  pragmpllflers— with  broad  flexibility.  One  or  two 
degrees  temperature  difference  can  be  spread  right  across 
a  10'  Speedomax  recorder  chart. 

VNuII  detectors— more  sensitive  than  most  reflecting  galva¬ 
nometers,  yet  with  full  scale  response  time  of  only  2  to  3 
seconds.  Leveling  is  unnecessary;  the  instrument  is  not 
effected  by  vibration.  At  the  turn  of  a  range  knob,  you  have 
available  a  wide  choice  of  sensitivities.  And  when  using 
non-linear  response,  not  only  does  the  instrument  stay  on 
scale  at  extreme  unbalance;  sensitivity  increases  automati¬ 
cally  as  the  null  point  is  approached. 

For  details,  send  for  Folder  EM9-5I(I).  Write  our  nearest 
office,  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


MICROVOLT  MICRO-MICRO¬ 
UNIT  AMPERE  UNIT 

No.  9835  No.  9836.'' 

Full  SCAIF  RANGES  WltH  BUILT-IN  A"  MHERS 
0  lo  50  or  —25  lo  0  to  1000  or  —SOOlo 

-1-25  Microvolts;  scolo  -1-500  Micro  -  Mkro- 

multipliors:  I,  2,  4, 10,  amps;  scolo  multipli- 

20,  40  ort:  1, 2, 5, 10,  20,  SO, 

100,  200,  500, 1000, 
2000 

ACCUUACV 

Of  amplHtmr:  ±0.4%  I  Of  amplifier- ±0.5  to 

of  rooding;  Of  meter:  I  0.8%*  of  rooding; 
±1%  I  Of  motor:  ±1% 

ZERO  OFFSET 

Mom.  offset;  ±0.5  I  Aloe,  offset:  ±2%  of 

MKrovolt  I  scolo 

•SOURCE  RESISTANCE 

Up  to  10,000  ohms.  |  0.)  megofim  or  more. 

REFONSE  TIME 

2  lo  3*  sec.  I  2  to  3-  sec. 

OUTPUT 

For  full  scolo  inpvl  on  any  range:  10  millivolts  of 
output  impodanco  of  500  ohms  for  null  recorder; 
1  volt  for  20,000-ohm  external  meter. 


ill  A4  EM9.SI<2) 
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SPECfR^ONS  CQllfi)r 

siMDiiii  asm  cants 


■•consult  the  new 

HUDSON 

DATA 

FILE! 


•  STANDARD  DRAWN 

CASES  A  COVERS 

•  SPECIAL  METAL 

STAMPINGS 

•  SPECIAL  COVER 

A  CAN  ASSEMBLIES 


-the  complete  guide  to  precision  metal  parts 

The  new  Hudson  Handbook  contains  full  engineering  data  and  specifications  on  hundreds  of 
standard  cases  and  covers.  All  are  craftsmen-made  to  provide  a  quick,  economical  solution  to 
component  problems.  Keep  a  copy  of  the  Handbook  on  file  in  your  engineering  and  purchasing 
departments.  Request  yours  now! 


-plan  your  production  around  Hudson 


All  drawn  cases  and  covers  in  the  new  Hudson  Data  File  are  standard  and 
orders  are  filled  promptly  from  regular  factory  stocks.  Quality  metal  stamp¬ 
ings  are  precision  made  to  your  exact  specifications.  For  complete  informa¬ 
tion  on  standard  components,  consult  the  Hudson  Data  File — for  specifica¬ 
tion  metal  stampings,  call  or  write  Hudson  for  prompt  service!  Address 
inquiries  to  Desk  210. 
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contacts 


TOP 

VIEW 


MINUTE 

IN  SIZE...  H  y 

GIANTS  U 
IN  PERFORMANCE! 


ACTUAL 

SIZE 


l^f'CALLX  410 
SOCKET  BODY 


matl  see  table 


4- - 


I  n  130  t  003  00 

- -  ^nYeR  S^ffTCD 

-l-  BRASS  CAD  PLATE 


BOTTOM 

VIEW 


•  LOW  LOSS  FACTOR  OF  .015  at 
1  MC. 

•  INSULATION  RESISTANCE  (min.) 
50,000  Megohms 

•  ARC  RESISTANCE^  ASTM  SECS. 
250  + 

•  OPERATING  TEMPERATURE 
135*C  (limitation  due  to  contact 
metal) 

•  Q'Value  at  40*C— 50%  RH— not 
less  than  1000 

•  Q-value  at  40*C— 90%  RH  min.— 
net  less  than  333 

WRITE  FOR  DATA  SHEETS 

Mycolox  $ub*Miniotur«  Tube  Sockets  af\R 
fuUy  described  in  the  new  Doto  Sheets.  Other 
cQteiogs  ore  ovoiloble  on  Mycoiex  Insulation 
for  every  electronic  or  electricol  appiiccriion. 


3litV.L  1717 

/the  JjN s y_k_A10R A> 


New  MYCALEX  410  Sub-Miniature  Tube  Sockets  are  designed 
for  use  in  electronic  and  electrical  equipment  where  space  is  at 
a  premium.  Because  they  are  extremely  compact,  these  sockets 
offer  a  ready  solution  to  numerous  design  problems  involving 
spatial  limitations.  Installation  is  simple,  mounting  being  ac¬ 
complished  without  screws  or  rivets  in  shaped  chassis  holes. 

Improved  electrical  performance  and  greater  mechanical  pro¬ 
tection  for  the  tube  than  are  available  with  ordinary  insulat¬ 
ing  materials  are  afforded  by  this  socket  through  the  use  of 
MYCALEX  410  glass-bonded  mica.  MYCALEX  410  is  rated 
Grade  L-4B  insulation  under  N.M.E.S.  JAN-I-TO.  It  offers 

superior  electri-  _ _ _ _ 

cal  and  mechani¬ 
cal  properties  in  MYCALEX  TUBE  SOCKET  CORPORATION 
combination  Und«r  EicIuiIv*  lic*nit  of 

with  practical  mycaiex  corporation  of  America 

cost  per  unit.  30  rockefeiier  plaza,  new  york  lo.  n.y. 


Mvcaibx  Corporation  of  Amerka 

Owners  of  'MYCALEX'  Pafenis  and  Trade-Marks 
bscsteiltflcst  SOROCKEFELlIR  PLAZA,  NEW  YORK  20 -PWttssMslItficH  ainON,  N.J.. 
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CONVCI»TE»S 


•  OTATOI*S 


CA^ACITOWS 


ANTENNAS 


BEDFORD.  WOttCESrEK  AND  CAMBNiOGC. 


INDIANAPOLIS*  mo.  •  PUQUAT  SPRINGS.  N.  C.  •  SUBSIDIARY.  The  RADiART  CORP.*  CLEVELAND.  0* 


PROVIDENCE. 


onsistently 


ependable 


CORNELL- DUBILIER 


CAPACITORS 


^  Bi  .'■€  <■ 


"L9t*M  takm  ihia  cmpaeltox  probimm  to  C-O"  About  3  times  out  oi  4, 
we  find  that  a  capacitor  problem  submitted  to  us  has  come  up  before,  and  the 
solution  is  ready  and  waiting. 

Coincidence?  No,  just  that  C-D  is  usually  called  on  to  tackle  the  capacitor 
problems  of  other  companies  engaged  in  the  same  type  of  work  as  your  own. 

li  your  problem  it  new  or  old,  our  engineers  will  be  glad  to  collaborate  with  you.  Dept.  K.72, 
Comell-Dubilier  Electric  Corporation,  South  Plainfield,  New  Jersey. 

CORNELL-DUBILIER 

world’s  largest  manufacturers  of  capa/ntors 
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RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR: 

Generators  ^ower  Plonts 

Inverters  Acteeters 

Electrenk  Ceseline 

Centrels  Engines 

Sknd  etlier  tf  Interference  a**^**^  eee«>ni>t 
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fhich  part 
interests 

fOU?. . . 


V.V.SA< 


Kollsmam  Instrument  Corporation 


IlMHURST,  NEW  YORK  GICNDALC.  CAIIFORNIA 

subsidiary  or 

^tandoAcl  COIL  PRODUCTS  CO  INC. 


Perhaps  that’s  one  question  that  rightfully  belongs  with  your 
/utiiri:  planning 

For,  like  ourselves,  your  manufacturing  divisions  may  be 
toiling  night  and  day  in  the  interests  of  America’s  safety 

But  to  research  scientists- -seeking  the  solution  to  some  in¬ 
tricate  problem  of  instrumentation  and  control  Kollsman 
oilers  an  experienced  hand  A  reputation  based  on  inventive 
ingenuity,  precision  craftsmanship  and  world-over  acceptance 
of  Its  prcxlucts. 

In  manufacture  or  research,  there  is  no  finer  name  than 
Kollsman  designers,  developers  and  makers  of: 


Aircraft  Instruments  and  Controls 


Miniature  AC  Motors  for  Indicating  and  Remote  Control 
Applications  •  •  •  Optical  Parts  and  Optical  Devices 
Radio  Communications  and  Navigation  Equipment 


Interoffice  Correspondence 


Tt  Yo«,  leldtii’s  GoIiM 


‘«ti  ability  to  co- 


To:  Assembly  Division 

President's  Office 


"just  been  checking  over 
rd  set  »«“ 


^ek.. 


Low  Installation  Coat 


2.  Low  Inspection  Cost 


3.  Fewer  Rejects 


4.  Less  Returned  Goods 


3.  Less  Failures  in  Service 


WJIfTff:  Belden  Manufacturing  Co. 


CORDITIS-PREE  CORDS  BY,,. 


462)  West  Van  Buren  Street 
Chicago  44,  niinois 


Belden 


WIRiMAKtR  FOR  INDUSTRY 


ELECTRONICS  — ;u/r,  1952 


41 


Because 

prodact  leadership 
depends  on 
compent  qnality 


Seletron 
and  Germanium 
Division 


RADIO  RECEPTOR  COMPANY,  INC. 

0^)  SiNrc  1022  In  RmMo  mnd  Eleetronies 

Solts  Dept.;  251  W.  19th  St.,  New  York  11,  N.  Y.  •  Factory;  84  N.  9th  St.,  Brooklyn  11.  N.  Y. 
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Tektronix,  Inc.  relies  on... 

n  n  n  r 


The  Tektronix  Cathode-Ray  Oscilloscope,  recog¬ 
nized  leader  in  its  held,  is  a  high  precision  instrument 
and  light  in  weight  because  of  essential  mobility. 
Since  it  is  urgent  that  sweep  rates  and  deflection 
sensitivities  remain  constant  in  spite  of  line  voltage 
variations,  ail  critical  voltages  are  electronically 
controlled. 

Specifled  for  the  power  supply,  of  course,  are 
Seletron  Selenium  Rectifiers  to  help  maintain 
Tektronix  standards.  In  the  type  517  Ctecilloscope, 
Seletron  5Q1  rectiflers  are  combined  to  furnish 
750  milliamps  at  150  volts  and  500  milliamps  at 
225  volts.  Their  ruggedness  and  dependability  aid 
materially  in  maintaining  the  stability  of  this  wide 
band  high  voltage  instrument. 

Versatile  Seletron  Selenium  Rectiflers  are  avail¬ 
able  in  a  complete  range  of  sizes  for  every  electronic 
circuit— from  a  few  mils  up  to  thousands  of  amps. 
Whatever  your  problem  in  rectification— whether  in 
radio,  communications  or  for  heavy  industrial  use, 
count  on  our  engineers  to  be  of  real  assistance.  Your 
correspondence  is  invited  .  .  .  Remember,  product 
quality  depends  on  component  quality! 


INDUSTRY  S  PARTNER 
IN  PRODUCTION 


KARP  METAL  PRODUCTS  CO.,  INC. 


...KARP 

“Accurated”  Fabrication^ 


OF  SHEET  METAL 


(Although  Korp'i  big  now  plant  h 
primorfly  ongogod  in  prodw^on  for 
Mojor  dofonto  contractors  and  stra> 
togk  nntoriols  oro  on  allocation,  wo 
continuo  to  tho  host  of  our  ability  to 
produoo  for  gonoral  industry.) 


CABINETS,  HOUSINGS,  CHASSIS, 
ENCLOSURES 


Production  is  rolling  and  costs  stay  down  in  hun¬ 
dreds  of  plants,  thanks  to  KARP  "Accurated" 
Fabrication.  Here  is  insurance  that  every  dimen¬ 
sion  is  accurate . . .  every  hole  drilled  clean, 
correctly  sized  and  positioned . . .  openings  ac¬ 
curately  spaced  ...  all  units  uniform,  and  finish 
perfect. 


That  adds  up  to  smooth,  fast  assembly  that  ends 
lost  motion  and  builds  volume  outputi 


Why  not  let  Karp  Design  Engineers  study  your 
assembly  requirements  for  a  fabricated  sheet 
metal  unit?  Whether  it's  a  liberal  or  close-tol¬ 
erance  job— whether  it  calls  for  simple  or  intri¬ 
cate  forming,  drawing,  bending,  welding,  finish¬ 
ing,  or  all  combined  . . .  "Accurated"  Fabrica¬ 
tion  the  Karp  way  means  real  insurance  of 
assembly  ease,  speed,  and  economy.  Send  us 
your  blueprints. 


*Jobs  are  rated  forreqsdred 
tolerances — liberal  or  close 
— untb  quality  maintained 
at  its  best. 


See  us  at  the 

WESTERN  ELECTRONIC  SHOW 
AND  CONVENTION,  Booth  423 
August  27th,  28th  and  29th 
Long  Beach,  Calif. 


215  «3rd  STRST.  BROOKLYN  20,  HEH  YORK 


Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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^Ae  Sifne^i 

ELECTRICAL 

CONNECTOR 

MONEY  CAN 


>X'ht‘n  operating  conditions  demand  an 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements, 
always  choose  Bendix  Scinflex  Electrical 
Connectors.  The  insert  material,  an  ex¬ 
clusive  Bendix  development,  is  one  of 
our  contributions  to  the  electrical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  —67^  to 
-27S°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and 
creepage.  It  w'ithstands  maximum  con¬ 
ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  Connectors  and  get  this  extra 
protection.  Our  sales  department  will 
be  glad  to  furnish  complete  information 
on  request. 


•  Meistur«>Proof  •  Rqdio  Quit!  •  Single  Pi«c*  Inserts  • 
Vibrotion-Prooff  •  Light  Weight  •  High  Insulation  Rotislonco 

•  High  Resistonco  to  Fuels  ond  Oils  •  Fungus  Resistont  • 
Eosy  Assembly  ond  Disossembly  •  Fewer  Ports  thon 
ony  other  Connector  •  No  odditionol  solder  required. 


SCINTILLA  MAGNETO  DIVISION  of 

SIDNEY,  NEW  YORK 

Eipvt  Sibs;  iMii  littrsallMul  Divhise.  71  fink  Avwet.  Nfw  Ysrk  II,  N.  T. 


ELECTRICAL 

CONNECTORS 


fACfOEY  BRANCH  Off/CfS.-  ItS  E.  Providencie  Ave.,  Bwrbonk,  Celif.  *  Stephenson 
Mdg..  6560  Cost  Ave.,  DetroH  2,  Mkhigen  •  Rrewwer  RMe.,  176  W.  Wisconsin 
Avenue,  Mllwoukee,  Wlscensin  •  5B2  Morfcef  SinMt,  Son  Fronclsce  4.  Celifornio 


ELECTRONICS 


r 


LABORATORIES:  Exp«rim«ntol  and 
d«v«lopm*nt  work  roqvirot  ox* 
tromoly  cIoM  voltoga  control  for 
occuroto  and  dopondoblo  rotuitt. 


MANUFACTURING:  To  achiovo 
maximum  ratod  porformonca  of 
•loctrieally  poworod  oqulpmont, 
tho  input  nomoplato  voltogo  mutt 
bo  mointoinod* 


TESTING:  Conitont  voHago  must 
bo  maimwinod  wKon  totting  or  in* 
tpocting  yovr  product  to  obtain 
a  volid  chock. 


MAINTENANCE:  By  maintaining 
conttont  voltogo  to  tomp  toodt 
and  oloctrically  oporotod  oguip- 
mont,  productivo  lifo  it  incroat^ 
and  mointonanco  cotft  roducod. 


SUPERIOR  ELECTRIC 


THE 


CO 


ELECTRICAL  OPERATIONS  IH^^;?^«2^REQ0IRE 

STABILINE 


Ijiil! 

<«»•« 


VOLTAGE 

REGULATORS 


YPE  EM4115 


TYPE  E5101R 


THERE  IS  NO  BETTER  WAY  TO  MAINTAIN 
CONSTANT  OUTPUT  VOLTAGE 


INSTANTANEOUS  ELECTRONIC  ^ 

Completely  electronic  automatic  voltage  regulators  with  no  moving  ports. 
Offer  instantaneous  correction  .  .  .  excellent  stabilization  and  regulation. 
Waveform  distortion  does  not  exceed  3%.  Particularly  adopted  for  use 
in  laboratories  .  .  .  test  lines  and  for  oil  other  applications  where  the  most 
exacting  voltage  regulation  is  necessary. 


ELECTRO  MECHANICAL 

Consists  basically  of  a  very  sensitive  detector  controlling  a  motor-driven 
POWERSTAT  variable  transformer  and  auxiliary  transformer.  Correc¬ 
tion  is  not  instantaneous  but  is  faster  than  most  automatic  voltage 
regulators.  Features  zero  waveform  distortion  and  high  efficiency. 
Ideally  suited  for  controlling  large  industrial  loads. 


•  POWERSTAT  VARIABLE  TRANSFORAAERS 


•  VARICELL  D-C  POWER  SUPPUES 


.  VOITBOX  A-C  POWER  SUPPUES 


•  SUPERIOR  5-WAY  BINDING  POSTS 


.  POWERSTAT  UGHT  DIAAAAING  EQUIPAAENT 
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FOR  YOUR  ELECTRICAL  OPERATIONS  . . . 

.  .  .  there  is  a  STABILINE  Automatic  Voltage  Regulator  right  for  the  job  .  .  . 
to  maintain  constant  voltage  regardless  of  line  or  load  changes. 

Send  today  for  complete  information. 

WRITE  TO -307  THURE  AVENUE,  BRISTOL,  CONNECTICUT 
ASK  FOR-SECO  BULLETIN  S3S1 


•  STABIUNE  AUTOAAATIC  VOLTAGE  REGUUTORS 
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Gloom  chaser  •  •  • 
that  works 


Hi 


•  lU 


Fair  weather  or  foul,  when  you  flip  a 
light  switch  you  expect  light.  You  take 
it  for  granted.  Actually,  like  a  touchdown 
in  football,  the  result  is  the  triumph 
of  teamwork  in  electrical  apparatus. 

The  power  company  is  the  captain. 

The  players  include  the  manufacturers 
of  generators,  transformers,  switch  gear, 
and  electrical  fixtures.  But  an  unseen 
essential  called  Synthane  is  present,  too. 
Synthane  is  a  laminated  plastic.  It  is 
an  excellent  electrical  insulator.  It  is  also 
a  mechanical  material  that  combines 
light  weight  and  strength,  a  chemical- 
resistant  material  that  machines  easily. 
Send  for  the  complete  Synthane  Catalog. 
Then,  if  you  find  Synthane  a  material 
you  can  use,  we  will  be  glad  to  help  you 
with  design,  sheets,  rods,  tubes  or 
fabricated  parts.  Synthane  Corporation, 
6  River  Road,  Oaks,  Pennsylvania. 


Insulator  (left)  mode  from  Grode  X 
Block  Synthorva  for  Squore  DCompony 
ond  switch  mounting  plate  made  for 
CuHer-Hommer  Inc.  of  Grode  GlCC-M 
Synthane.  Both  parts  require  good 
electricol  characteristics. 


.^1j>ttkA>»Lt-»tU  UMMJUt  tMCtCtioiL 

r^YNinANE] 
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m/are  mere  aijferem 
Westinghouse  Instruments 
to  measure  power? 


li  \iMi  iirodiice  a  piodiu-l 

The  wider  choice  you  get  in  Wextinghouse  Instruments  offers  you  new  opportunities 
to  improve  your  product’s  performance,  appearance,  salability.  Whether  you  want 
to  measure  amperes,  volts,  watts,  vars,  power  factor,  frequency  or  synchronism, 
there’s  a  Westinghouse  Instrument  to  meet  the  precise  requirements  of  your  custom¬ 
ers.  And  the  performance  of  all  Westinghouse  Instruments  meet  ASA  Standards. 

pilot  a  plant 

If  your  job  is  supervision  of  production  or  plant  operation,  getting  just  the  right 
instrument  can  help  you  gain  closer  control  of  a  process  or  more  efficient  operation 
of  plant  facilities.  Moreover,  Westinghouse  offers  you  competent  application  assist¬ 
ance  to  help  you  employ  instruments  most  effectively. 

nr  |H(dic  the  unknown 

If  your  job  is  research,  this  complete  line  of  instruments  serves  all  your  needs  for 
the  measurement  of  electrical  values.  The  diversity  of  types,  for  any  given  measure¬ 
ment,  includes  many  variations  in  size,  types  or  mounting,  types  of  scale,  range, 
accuracy  and  styling,  as  well  as  instruments  to  measure  position,  time,  temperature 
and  speed.  ' 

\()n  gam  hi'iK'lils  like  lliis: 

Take  the  case  of  a  leading  electronic  equipment  manufacturer.  They  needed  to  equip 
tube  test  stations  with  a  variety  of  instruments  having  co-ordinated  styling  for  best 
appearance;  small  enough  to  permit  close  grouping  and  accurate  enough  to  serve  as 
“standards”.  Standard  Westinghouse  Instruments  answered  every  requirement!  Next 
time  you  need  instruments  to  improve  a  product,  perfect  a  process  or  probe  a  problem 
.  .  .  specify  Westinghouse!  j-40419 


For  complete  injormation  about  West, 
inghouse  lostnifneots,  write  for  Booklet 
B-4696.  Address:  Westinghouse  Electric 
CorporatioQ  P.  O.  868,  Pittsburgh 
30,  PeQQsylvaiiia. 


you  CAN  BE  SURE.  ..IF  IT^ 

"Westinghouse 

INSTRUMENTS 


Write  Today  for  Booklet 


‘LAMINATED 


INSUROK” 


RICHARDSON  COMPANY 


FOUNDED  18S8-LOCKLAND,  OHIO 
2797  Lake  Si.,  Melrose  Park,  Illinois  (Chieogo  Diitrict) 

SALES  OFFICES:  Cleveland  *  Detroit  *  Indianapolis  *  Locklond,  Ohio 
Los  Angeles  *  Milwoukee  *  New  Brunswick,  (N.  J.)  *  New  York  *  Philadelphia 
Rochester  *  San  Francisco  *  $t.  Louis 
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T.725  INSULATING  LAMINATE 


The  RCA  Victor  name  is  a  symbol  for  the  highest  quality  in 
electronic  equipment.  To  meet  their  exacting  standards,  RCA  V'ictor 
engineers  selected  INSL'ROK  Grade  T-725  phenolic  laminate  for 
their  television  receivers. 

INSL’ROK  T-725  provides  RC.4  Victor  with  a  unique  comhina- 
tion  of  electrical  properties.  It  is  used  in  the  R.F.  tuners,  to  maintain 
insulation  resistance  under  high  temperatures  and  humidities  .  .  . 
in  the  l.F.  tube  sockets,  to  minimize  capacity  changes  with  changes 
in  huniidity  .  .  .  and  in  the  high-voltage  compartment,  to  provide 
high  dielectric  strength  and  surface  resistivity. 

For  the  “tough  spots”  in  your  product,  write  or  phone  about  T-725 
and  the  many  other  grades  of  INSUROK  laminated  insulation. 


RCAV^CTORTelevision 

^  CHOOSES 

INSUROK’ 
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IN  PRODUCTION  FACILITieS 

Delco  Radio  is  the  world’s 
largest  builder  of  automobile 
radios — the  leader  in  produc¬ 
tion  and  assembly  of  com¬ 
ponent  ports. 


Each  and  every  step  in  the 
manufacturing  of  Delco  Radio 
products  is  closely  supervised 
to  maintain  high,  uniform 
product  quality. 


IN  ENGINEERING 

Delco  Radio  developed  many 
of  the  most  important  ad¬ 
vances  in  automobile  radios 
.  .  .  has  outstanding  experi¬ 
ence  in  this  field. 


IN  MANUFACTURING  CONTROL 

Completely  integrated  for  effi¬ 
cient  production  from  row 
material  to  finished  product, 
Delco  Radio  meets  any  cus¬ 
tomer  need. 


Here  at  Delco  Radio,  we  are  keenly 
aware  of  national  defense  require¬ 
ments  and  of  the  necessity  for  further 
accomplishment  in  the  field  of  radio. 
Delco  Radio  is  even  now  developing 
and  producing — on  time — superior 
devices  that  meet  the  test  of  modern 
military  needs. 

You  can  depend  on  Delco  Radio  for 
on-time  delivery  of  products  with 
uniformly  high  quality. 

DELCO 

RADIO 

DIVISION  OF  OENERAl  MOTORS 
KOKOMO.  INDIANA 
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2  0  0  0  0.  ^ 

-OR  ANY  OTHER  ■ 

precision 

FREQUENCY 

FROM  40  TO  20.000  CYCLES 


CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  100.000— (-001%) 


Have  you  a  need  for  any  spedlic 
number  of  cycles  in  precision 
frequencies? 

Con  a  source  of  such  frequency 
solve  your  design  problem  or  in- 4 
crease  its  factor  of  safety?  ,  £ 

Hove  you  a  system  that  requires  | 
great  accuracy,  stability  and  de-  ' 
pendobility? 

The  frequencies  shown  at  the  top 
of  the  page  ore  but  a  few  among 
himdreds  furnished  for  precision 
application  in  industries,  labora¬ 
tories  and  Government  deport¬ 
ments. 


CALIIItATEO  AGAINST  A  STANDARD 
ACCURATE  TO  I  PART  IN  lO-MIUION 

The  basic  unit  of  ihh  frequency 
standard  is  an  electronically 
driven  fork, — temperature  com¬ 
pensated  and  hermetically 
sealed  against  changes  of 
humidity  and  barametric  pres¬ 
sure.  Through  its  use,  any  fre¬ 
quency  or  multi-frequencies  be¬ 
tween  40  and  20,000,  fractional 
or  otherwise,  are  obtainable. 


OUR  ENGINEERS 
ARE  AVAILABLE 
TO  COOPERATE 
ON  ANY  PROBLEM 


American  Time  Products,  tnc. 


580  Fifth  Avemue 


new  York  t9,N.Y. 


MANUFACTUMNe  UNDER  FATENTS  OF  WESTERN  ELECTRIC  CO. 
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ALSIMAG  METALLIZED  CERAMIC  CASES  FOR  HER¬ 
METICALLY  SEALING  ELECTRONIC  COMPONENTS. 

Where  a  permanently  moisture  proof  envelope 
for  components  is  required,  use  on  Alsimag 
metallized  ceramic  case  with  Alsimag  metal¬ 
lized  ceramic  cap. 

Alsimag  ceramics  have  high  mechanical 
strength.  The  excellent  bond  between  metal 
and  ceramic  form  a  lasting  seal  against  mois¬ 
ture  when  soft  soldered. 

Metal-ceramic  combinations  provide  stable 
performance  under  wide  variations  of  tem¬ 
perature  and  humidity. 


■  '  s - 50TH  YEAR  OF  CERAMIC  LEADERSHIf 

Our  brood  experience  in  working  with  M  C  D  t  A  U  I  A  U  A 

metol-ceromic  combinolions  is  ovoiloble  f§  |||  A  Ml  I  vR  H  LnWH  vl/llfl/ll#IIICplf 

to  you  at  any  time. 

CHATTANOOGA  5,  TENNESSEE 

OrriCISs  METtOPOllTAN  AREAi  «7I  liaod  St.,  N«»ark.  N.  J.;  Mil<li»ll  ].|IS*  •  EHIIADEIEHIA.  IA4*  N*rlk  tread  Si..  Slaraaiaa  d-ZtZS 

SOUTHWEST,  Jekn  A.  Craan  Ca.,  MIS  Oriala  Ori«a.  Oollei  9,  Oi«aa  ttlt  •  NEW  ENCIANO.  1374  ManachuMltt  A>a.,  Caiakiidea.  Mau..  Kir)laad  7-44*3 
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METALLIZED  CERAMICS 
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For  Aviation  and  Electronics 

Tell  us  the  type  of  wire  or  coble  you  need  —  the  chances  are  excellent  that  it  is  one  of 
our  regular  production  numbers.  If  it  isn't  already  in  our  extensive  line,  we  will  desirn 
the  wire  especially  for  you.  We  have  had  long  experience  in  coming  up  with  the  right 
answers  in  wire  and  cable  for  many  leading  manufacturers  in  the  fields  of  aviation  and 
electronics.  Try  us.  You  Specify  —  We  Supply! 


Ask  us  for  our  new  complete  catalog.  We'll  gladly  send  you  a  copy. 


RHODE  ISLAND  INSULATED  WIRE  CO., 


so  BURNHAM  AVENUE 


CRANSTON,  RHODE  ISLAND 


National  Sales  Offices:  624  S.  Michigan  Blvd.,  Chicago,  IIL 
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IT  S  AS  SIMM  AS  THIS! 

ftH 


Miniaturg  T*rminol<  —  650  S«ri«t 


Termiaal  cards  have  been  designed  to  accommo* 
date  tremendous  number  of  circuit  variations  —  to 
make  oeat  tube  and  component  sub-assemblies  with 
a  minimum  of  wiring  and  simplified  assembly  tech* 
niques.  Special  Alden  Miniature  Terminals  are  new 
and  radical  punch  press  configuration  —  ratchet  slot 
bolds  various  siie  component  leads  for  soldering*— 
oo  twisting  of  leads  with  pliers.  Figure  *‘eight*’ 
shape  accommodates  cross  wiring  and  buss  leads. 
Terminals  are  punch  press  parts  — >  so  take  a  min* 
imum  of  solder,  reduce  solder  time,  eliminate  daneer 
of  cold  solder  ioints. 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 


Here  Is  a  plug-in  package  unit  using  the  above 
method  of  converting  schematic  into  finished  asseoi* 
bly  quickly.  Simply  mount  the  completed  termionl 
card  sub-assembly  on  the  Alden  *’20"  Non-Initr* 
changeable  base,  dip  solder  the  leads  — add  cover 
or  housing  and  handle  and  it's  completed  —  In  4^ 
eration.  visual  or  instrument  checks  are  easily  made 
—  if  trouble  occurs  doubtful  units  are  quicMy 
isolated  —  these  units  easily  unplu  and  a  compee* 
hensive  inspection  made.  Spare  units  can  be  plugjKl 
in  so  equipment  doesn't  have  to  be  inoperable  whAe 
repairs  are  in  process. 


Hinged  front  panel  design  of  chassis  allows  rbeo* 
sacs,  indicator  Ughts,  jacks,  etc.  to  be  mounted  oo 
panel  as  another  easy-to-work  sub  assembly.  This 
panel  attacbet  eanty  to  chassis  —  is  wired  —  swung 
up  and  fastcoad  with  Alden  Target  Screws. 


ON  BUSINESS  EQUIPMENT  —  Leading  business 
machine  manufacturers  arc  designing  with  Alden 
compoocots  for  greater  anreasihility  and  ease  of 

sarnong  «l  ihair  agnipaant. 


TO  eer  starteo  ooicklti 

Solid  for  thoso  tromondously  usolul  Loboro* 
tory  Work  Kits  ond  Novo  thom  in  yowr  lob 
for  uso  on  prosont  o<|«ipinont  or  immodU 
•toly  roody  for  noxt  now  pro{octt 
Kit  #4  Aldan  *'20*' Plog-ln  Poekooos  S10.00* 
Kit  #24  Aldan  Sask  Chassis  $26.50* 

Kit  #25  Tanainal  Card  Mta.  Systans  $11.50* 
Kit  #26  task  Tanainal  StAlna  Taak^.  $15.00* 
Kit  #i  Torgat  A  Cap  Captiva  Scraws  .$  5.00* 
Kit  #^  CalarCadadS^Caonactora  .$  4.50* 
or  sand  for  frao  booklot,  "Bosk  Cbosala  and 
Componants  for  Pl»g-in  Unit  Conatwetioa*^ 

*yrMn  ik— a  ere  kr  saaiek  lilH  mhf  « 
fsf  peONhsa  teas  seat  vs  yan  itksAila. 


Torgat  Screws 


These  screws  have  concave  head  with  arced  notch 
so  power  screw  driver  locates  head  quickly,  oo 
danger  of  it  slipping  out  and  marring  panel  surface 
—  yet  same  screw  can  be  unfastened  with  coin  in 
order  to  hinge  forward  the  from  panel  for  servicing 
and  check  in  the  field. 


"Sarva*A>Unif  lock" 


Assembled  —  the  Basic  Chassis  simplifies  operation 
of  equipment  —  Slashes  service  and  maintenance 
time.  Smooth,  positive  insertion  and  removal  of  the 
chassis  is  provided  by  the  Alden  "Serve-A-Unit 
Lock.  ‘  A  simple  twist  of  the  handle  and  the  chassis 
backs  off  with  finger  dp  ease.  It  also  pilots  the  chassis 
back  into  place  —  securely  locking  it  for  operation 
with  the  same  facility. 


ON  COMPUTERS  —  Recent  large  scale  digital  com¬ 
puter  for  Air  Corps  uses  Alden  ”20’*  Plug-in  Bases 
and  Sockets  throughout.  One  of  country's  largest 
manufacturers  is  building  two  large  computers  using 
Alden  ”20”  Plug  in  Packages. 


”20”  Rock  ond  Chossis 
AApunting  Sockets 
”20”  5o*a 
Non-tntvrchongeobla 


Open  W 

Constfgctiofl 


Shielded 'm 
Construction 
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Aldeo  Terminal  Card  System  means  minimum  of 
inter-cabling  —  but  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Open 
sided  chassis  construction  makes  cable  easy  to  wire 
to  front  panel,  terminal  cards  and  back  connectors. 
The  Aldeo  Back  Connectors  are  units  that  can  be 
discretely  posidoned  on  the  back  of  the  chassis  — 
isolating  lines  with  incompatible  voltages,  currents, 
or  frequencies.  This  design  insures  accessible  solder 
terminals  for  soldering  —  avoids  rat  nests  of  coo*  ^ 
tested  conventional  back  connector  wiring.  Color 
coded,  the  Alden  back  conoeaors  provide  beautiful 
operational  or  service  check  points  for  all  leads  to 
a^  from  chassis. 


WIDE  VARIETY  OF  APPLICATIONS 


ON  AIRCRAFT  EQUIPMENT  —  Large  minulac- 
turers  of  aircraft  equipment  are  using  the  Aldeo 
Method  of  unit  construction  to  simplify  design  and 
save  engineering  time. 


fon  smAim  urn 

PlUA-tM  PA€ICA0€: 


BRING  THROUGH  EQUIPMENT  FAST! 


ORGANIZE  CIRCUITS  OUICNLY 


PROM  STANDARD  STOCK  COMPONENTS 
YOU  CAN  SIMPLIFY  DESIGN  - 

S  SPEED  PRODUCTION  -  AND  CUT 
"n  SERVICE  COSTS  . 


Schamottes  of  most  alactrenic  aquipmant  con  bo 
brokan  down  info  circuit  blocks  of  logicoMy 
otsocietad  functions.  Thasa  functional  circuit 
blocks  con  ba  mountad  raedily  aithar  in  tka  Aldan 
”20”  plug-in  pockogat  or  Botic  Chossis  unit.  Tuba 
tockatt  ond  ossociotad  componants  quickly  loy 
out  on  full  scola  Unit  Planning  Shoots  for  mount¬ 
ing  on  torminol  cords.  Thoso  spociol  pro-punchod, 
multi-holo  torminol  cords  hovo  wido  floxibility  to 
toko  on  inflnito  vorioty  of  circuit  voriotient.  Beth 
tidot  of  cord  con  bo  usod  to  obtain  moximum 
cemponont  donsity  oroo.  Using  tho  Unit  Plonning 
Shoots,  functional  circuit  units  oro  oil  plonnod  in 
on#  stop. 


GET  EASY  SUB’DIVISION 
OF  LABOR 

Soldor  torminols  ond  seckots  quickly  rivot  to 
Aldan  torminol  cord  occording  to  layout  on  Unit 
Planning  Shoot.  Componants  snap  into  tho  spociol 
Aldan  Minioturo  Torminols  which  hold  thom  for 
soldoring  —  (No  twisting  or  wropping  of  loads 
nocotsory)  —  With  oil  tuba  sockots  ond  thoir  oss^ 
ciotod  componants  mountad  on  ono  cord  —  tho 
wiring  ond  toldoring  of  circuits  is  on  opon,  oosy- 
to-work  sub-ossombly  oporotion. 


BASIC 

CHASSIS 

0)^ 

CUT  SERVICE  AND 
MAINTENANCE  COSTS 
IN  FINAL  EQUIPMENT 

In  Bold,  shop,  or  ofRco  your  aquipmant  moln* 
tononco  is  roducod  to  30  socond  chongoovors. 
Bosic  roplocomont  olomonts  oro  smoll  onough  in 
woight  ond  siso  to  bo  shippod  by  porcol  poet 
for  ropoir. 
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TYPICAL  APPLICATIONS  IN  WHICH  CP  DEHYDRATORS  PROVIDE 
YEAR  ’ROUND  TROUBLE-FREE  AUTOMATIC  SERVICE: 


*  Purging  and  pressurizing  tronsmission  lines,  waveguides  and  associated 
apparatus. 

*  Pressurizing  large  cavities  and  other  radio  and  radar  equipment 
enclosures. 

*  Fog  prevention  in  precision  optical  systems. 

*  Corrosion  prevention  in  precise  servo  amplifier  assemblies. 

*  For  raising  and  maintaining  the  power  handling  capacity  of  high  volt¬ 
age  systems  and  apparatus  and  innumerable  other  similar  applications. 


CP  DEHYDRATORS  OFFER  THE  FOLLOWING  UNIQUE  FEATURES: 


low  dewpoint  *  operating  pressure  up  to  100  lbs.  per  square  inch 
fully  automatic  operation  *  continuous  duty  performance  *  low  noise 
level  *  minimum  vibration  *  long  service  life  with  minimum  maintenance 


MANUFACTURERS  OF  COAXIAL  TRANSMISSION  LINE,  TOWER  HARDWARE. 
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Cwstem 
Designed 
for  every  ^ 
Government 
and  Military 
Application 


CP  dehydrators  are  readily  adaptable  to  the  critical  requirements 
of  the  Armed  Forces.  Standardized  parts  permit  rapid  assembly 
of  equipments  suitable  for  practically  any  specialized  need 
at  minimum  cost  and  without  prolonged  delay.  Over  a  decade  of  CP 
experience  in  dehydrator  design  and  manufacture  insures 
products  of  long  life  and  dependable  service  with  an  absolute 
minimum  of  maintenance.  Inquiries  are  invited. 


MARLBORO,  NEW  JERSEY 
Telephone:  FReehold  8-1880 


DIPOLE  ANTENNAS,  SWITCHES,  0-MAX  LACQUER  AND  CEMENT 
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PRECISION-BUILT  CAPACITORS 


Hammarlund  Capacitors,  backed  by  42  years  of  design, 
engineering  and  production  experience,  are  today  recog¬ 
nized  by  the  military  services,  electronic  manufacturers 
and  research  engineers,  as  the  finest  quality  capacitors 
available.  Since  the  founding  of  the  Hammarlund  Man¬ 
ufacturing  Company  in  1910,  it  has  designed  and  de¬ 
veloped  capacitors  that  today  are  standard  in  industry. 
Millions  of  them  are  in  use  by  almost  every  important 
manufacturer  of  electronic  equipment. 


NOW  AVAILABLE! 


1952 


CAPACITOR  CATALOG 


This  detailed  and  illustrated  12-page 
catalog  is  yours  for  the  asking.  It  will 
be  a  valuable  addition  to  your  library 
of  radio  parts  suppliers,  for  it  includes 
complete  diagrams  and  electrical  and 
mechanical  specifications  covering  the 
broadest  selection  of  standard  variable 
air  capacitors  available  to  the  electronic 
industry. 


FOR  YOUR  FREE  COPY  of  the  1952 
Hammarlund  Capcit.i,or  Catalog  write  us 
today.  All  capacitors  listed  in  this  cata¬ 
log  are  stock  items  which  can  be  pur¬ 
chased  from  jobbers,  dealers  everywhere. 


HAMMARLUND 


MORE  THAN  40  YEARS  EXPiERIENCE  COUNTS! 

THE  HAMMARLUND  MANUFACTURING  CO.,  INC. 


460  WEST  34th  STREET  *  NEW  YORK  1,  N.Y 
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A  GRADE  FOR  EVERY  NEED! 

Diameters — wall  thicknesses  and  lengths  ta  meet  regulor  or 
special  adoptations. 

IN  RADIO  AND  TELEVISION  their  use  is  almost  universal.  They 
hove  high  insulation  resistance  and  low  moisture  obsorption.  Their 
low  dielectric  loss  is  suitoble  for  ultra  high  frequency  opplicotions. 

IN  ELECTRIC  MOTORS  for  armature  shaft  spacers,  insulotors. 
brush  holders,  and  mony  similar  force-fit  applications  requiring 
machining,  Clevelite  is  porticulorly  suitable. 

IN  RELAYS,  CONTROLS,  SELENIUM  RECTIFIERS,  the  vorious 
grades  of  Clevelite  Phenolic  Tubing  have  special  properties  that 
guarantee  complete  sotisfaction. 


CLEVELITE*  and  COSMALITE* 

LAMINATED  PHENOLIC  TUBING 

are  more  then  ever  before — the  first  choice  in  the  electronic  ond 
electrical  industries. 

They  combine  proven  performance  with  law  cas^  and  excellent 


Wherever  high  dielectric  strength,  low  moisture  obsorption,  phy¬ 
sical  strength,  low  loss  ond  good  mochineobility  are  of  prime 
importance  ...  the  combined  electrical  and  physical  properties  of 

CLEVELITE  and  COSMALITE 
ore  essential 


IMMEDIATELY  AVAILABLE 
Tell  us  your  needs. 


''^CLEYELAMDCONTAINERfS 

•201  ■•■•■■TON  AVi.  CLiVILAND  2,  OHIO  < 

HAWS  AND  t«tKO>ricss.tWv«.wiMiinw.<iiiw,KBw.««.o,e...>»» lev. i 
AUAUVI  DIVISION  MdmMlOMv  I 

k  CAMAOIAM  WAWti  I 


New  voee  AtiA  er.  isueeAv.  *m  cmrxAi  tm,  iast  oeANM.  n  a 
NM  metANP  e  s  fsrnoeiw  t  co.  ti  u  iaui  ra.  war  HAtTroeo.  conh 
oeCAeoAAM  rsAsncivtiNetAta. silt M.SAviNswooe AVI. cwcAeo 
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What’s  the  big  attraction? 


The  same  brilliance  that  catches  Mr.  Trout's  eye  is  also  found  on  a  wide  range 
of  brass  and  copper  products,  from  costume  jewelry  to  the  gleaming  brightwork 
on  a  ship. 

The  clean,  bright  surface  of  Chase  metals  doesn’t  just  happen  ...  it  is 
controlled  in  research  laboratories  by  Chase  metallurgists  ...  it  is  checked 
and  tested  every  step  along  the  way  to  the  finished  sheet,  rtxl,  wire  or  tube. 

Chase  brass  and  copper  products  are  available,  subject  to  government  controls, 
through  dealers,  and  jobbers  across  the  nation  and  through  Chase's  23  convenient 
mill  warehouses.*  Chase  Brass  &  Copper  Co.,  Incorporated,  Watcrbury  20,  Conn. 


Chase  brass  anil  other  copper  alios  s 
range  in  color  from  rich  red  to  bright 
yellow.  I  he  right  color  for  each  prod¬ 
uct  and  use  is  one  of  the  features  of 
Chase  research  and  quality  control. 


When  the  Chase  Technical  Advisory 
Service  is  asked  to  solve  a  problem  by 
a  manufacturer.  Chase  metallurgists  will 
often  find  the  right  answer  in  this  re¬ 
search  laboratory  test  furnace. 


Patented  Chase  Telnic*'  Bronze  makes 
better  switchboard  parts.  Chase  research 
developed  Telnic  for  high  strength,  ex¬ 
cellent  machinability.  corrosion  resis¬ 
tance.  and  conductivity. 


Chase/^i*;; 


nation’ s  Headquarters  for 

ASS  A  COPPER 


Chu\t  Brass  A  Copper  Co.  is  a  suhsiJian  of  KF.NNF.COl  1  COPPFK  (  ()RP( )KAT ION 

♦  Albany!  Atlanta  Baltimore  Boston  Chicago  Cincinnati  Cleveland  Dallas  Denver!  Detroit  Houston!  Indianapolis  Kansas  City.  Mo  Los  Angeles  Milwaukee 
Minneapolis  Newark  New  Orleans  New  York  Philadelphia  Pittsburgh  Providence  Rochester!  St.  Louis  San  Francisco  Seattle  Waterbury  FtSofes  Office  Only) 
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THE  TERM  “GUIDED  MISSILE"  TO  THE  UNINITIATED  USUALLY 
INDICATES  AN  AIRBORNE  PILOTLESS  PLANE  DEVICE.  HOWEVER. 
TO  THE  WELL  INFORMED.  THIS  CONNOTES  MANY  OTHER  POS¬ 
SIBLE  FORMS  OF  MISSILES;  SOME  OF  WHICH  ARE  PHYSICAL 
REALITIES  AND  SOME  DRAWING  BOARD  PROJECTS. 

NOT  ALL  OF  THESE  “CONTROLLED  FLIGHT"  DEVICES  HAVE 
SPECIFIC  USES  AS  ATTACK  MISSILES.  MANY  ARE  VALUABLE 
RESEARCH  AIDS  IN  THE  ANALYSIS  OF  THE  BEHAVIOUR  OF  AIR- 
CRAFT  UNDER  EXTREME  OPERATING  CONDITIONS.  (TELE¬ 
METERING). 


THE  ENGINEERS  WHO  DESIGN  THE  CONTROL  APPARATUS  FOR 
MISSILES  KNOW  THAT  IN  ORDER  TO  ANTICIPATE  THEIR  EXACT 
BEHAVIOUR  EVERY  TIME  AND  THE  SELECTIVE  CIRCUITS  AND 
FILTERS  USED  MUST  BE  UP  TO  THE  HIGH  STANDARDS  OF  PER. 
FORMANCE  FOR  WHICH  BURNELL'S  TOROIDS  AND  FILTERS  ARE 
SO  WELL  KNOWN. 


THE  NATURAL  RESULT  OF  THIS  REPUTATION  IS  THAT  MANY 
THOUSANDS  OF  OUR  PRODUCTS  ARE  IN  SOME  WAY  PLAYING 
THEIR  PART  IN  KEEPING  THE  MILITARY  ELECTRONIC  PRO¬ 
GRAM  "ON  TARGET.” 


^  V 
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1.  New,  fast-heating  G-E  iron  weighs  only  8' 2-oz.  2.  New  G-E  portable  hi-pot  tester  is  easy  to  operate, 


Reach  hard-to-solder  places 
with  this  new  thin-shank  iron 


Eliminate  cages  and  barriers 
with  this  new  insulation  tester 


“As  easy  to  use  as  a  pencil,”  say  operators  who  use 
General  Electric’s  new  lightweight  soldering  iron. 

Its  thin,  -,g -inch-diameter  shank  lets  the  J<4-inch 
tip  into  places  a  regular  iron  can’t  touch.  Operators 
can  solder  more  joints  per  minute  and  with  fewer 
rejects  -because  the  iron’s  lightness,  balanced  design 
and  comfortable  handle  all  reduce  fatigue. 

Long-lasting  G-E  Calrod*  heater  provides  quick 
heat -recovery  properties,  gives  plenty  of  heat  for 
uniformly  strong  soldered  joints.  Maintenance  of  this 
60-watt,  120-volt  iron  is  low  because  the  long-life 
Ironclad  tip  need  not  be  filed  or  dressed.  Send  for 
Bulletin  GED-1583. 

Trade-mark 


Now  you  can  perform  high-potential  tests  on  your 
equipment  with  minimum  danger  to  personnel.  That’s 
because  the  current  output  of  General  Electric’s  new 
high-potential  insulation  tester  is  limited  to  5  milli- 
amperes  well  below  the  “let  go”  value. 

Testing  time  is  cut,  too  -no  need  to  set  up  cages, 
barriers,  or  tape.  Tester  is  portable,  weighs  only  22 
lbs.  Simply  plug  it  into  any  115-volt  a-c  outlet  and 
start  testing. 

Line  surges  are  virtually  eliminated  in  output. 
Flash-overs  can’t  burn  insulation.  Neon  light  on 
p>anel  gives  warning  before  insulation  breaks  down. 
Output  is  adjustable  from  0  to  3500  volts,  with 
test  capacitance  up  to  .006  muf.  Bulletin  GEC-700. 


ELECTRIC 
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TIMELl  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Four  ways  G-E  selenium  rectifiers 
meet  your  d-c  power  requirements 


Selenium  rectifiers  provide  the  elec¬ 
trical  designer  with  versatile  and  flexi¬ 
ble  means  of  getting  the  right  quantity 
of  d-c  power.  But  not  all  selenium 
rectifiers  are  alike.  Here  are  four  im¬ 
portant  “quality  points”  you’ll  find 
in  Q-E  units  in  comparison  with  com¬ 
petitive  equipment; 

1.  Lower  forward  resistance  for 
higher  output  and  cooler  operation  — 
plus  lower  costs  in  other  circuit  com¬ 
ponents. 

7.  Less  back  leakage  —  for  higher 
efficiency  as  well  as  higher  output. 

3.  Cooler  operation  the  result  of 
the  above  characteristics  since  there 
is  less  heat  to  dissipate,  less  ventila¬ 
tion  is  needed. 

4.  Slower  aging— which  extends  ex¬ 
pected  life  at  rated  output  to  over 
60,000  hours. 

And  of  course  the  G-E  line  is  com¬ 
plete,  to  meet  all  your  design  needs. 

For  a  complete  refresher  on  rectifier 
fundamentals,  circuits,  and  applica¬ 
tions,  send  for  the  new  28-page  G-E 
booklet  prepared  to  aid  the  design 
engineer.  Check  Bulletin  GET-2350. 


Dual-rated  capacitors 
simplify  design  problems 

Meet  your  design  needs,  standardize, 
and  cut  inventories  with  these  G-E 
fixed  paper-dielectric  capacitors. 
Equally  applicable  to  a-c  and  d-c, 
they  come  in  many  case  styles,  with 
ratings  from  236  through  660  volts 
a-c  and  400  through  1500  volts  d-c. 
All  units  are  treated  with  Pyranol* 
and  hermetically  sealed  to  prevent 
leakage  or  contamination.  Check 
Bulletin  GEC-809. 

Current-sensitive  relays 
stand  severe  vibrations 

G-E  current  sensitive  d-c  relays  are 
available  with  d-c  pickup  ratings  in 
steps  from  4  to  1500  ma.  They  are 
especially  applicable  to  circuits  using 
limited  power  for  energizing  coils — as 
in  aircraft.  Lightweight  and  corrosion- 
proof,  these  relays  withstand  severe 
vibration  and  operate  at  rated  current 
through  a  wide  range  of  altitudes.  See 
Bulletin  GEC-834. 


Standard  stack  construction 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 

A  partial  list  of  the  thousands  of  itents  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  each  month  on  these  pages. 


i--. 

q'  ^  ' 

1 

[  , 

Components 


Tube-mounted  construction 


M«t«r»  and  Instruments 
Capacitors 
Transformers 
Pulse-forming  networks 
Delay  lines 
Reactors 
•Thyrite 
Motor-generator  sets 
Inductrols 
Resistors 
Voltage  Stabilizers 
Fractional-hp  motors 
Rectifiers 


Timers 

Indicoting  lights 
Control  switches 
Generators 
Selsyns 
Relays 
Amplidynes 
Amplistats 
Terminal  boards 
Push  buttons 
Photovoltaic  cells 
Glass  bushings 
Dynamotors 


Miniature  cell  assemblies 


Development  and 
Production  Equipment 

Soldering  irons 
Resistance-welding  control 
Current-limited  high-potential  tester 
Insulation  testers 
Vacuum-tube  voltmeter 
Photoelectric  recorders 
Demognetizers 

*teg.  frode-mork  of  Cenerol  Electric  Co. 


Gofioroi  Bectrk  Company,  Section 
Schonoctody  5,  Now  Yoric 

Please  send  me  the  following  bulletins: 

Indicote:  for  reference  only 

X  for  planning  on  immediate  project 

□  GEC-700  High-Potential  Tester 

□  GEC-809  Paper-Dielectric  Capacitors 
Q  GEC-834  Current-Sensitive  D-C  Relays 
Q  GED-1583  lightweight  Soldering  Iron 
n  GET-2350  Selenium  Rectifiers 


i  Noma 

^  City 

State 
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SINGLE  EGGELAY 


General  Plate  has  the  Facilities  to  meet  all 
Electrical  Contact  Requirements 


headed  pans  with  contacts  attached,  etc.  are  made 
to  your  exact  specifications. 

Make  General  Plate  your  headquaners  for  solid 
or  composite  contacts,  contact  material  and  fabri* 
cated  contact  assemblies. 

GENERAL  PLATE  PRODUCTS  INCLUDE 

Precious  metals  clad  to  base  metals.  Base  metals  clad  to 
base  metals.  Silver  solders.  Composite  contacts,  buttons 
and  rivets,  Truflex?)  Thermostat  Metals,  Alcuplate®,  Plati* 
num  fabrication  and  refining,  #720  Manganese  Age  Harden* 
ing  Alloy.  Write  for  technical  data  bulletins. 


There  are  many  advantages  for  using  General  Plate 
composite  contact  materials  and  completely  fabri¬ 
cated  assemblies.  Among  the  more  important  are 
better  performance,  longer  operating  life  and  lower 
fabricating  costs. 

But  that’s  not  ail  —  here  at  General  Plate  you  have 
a  single  source  that  can  supply  your  contact  require¬ 
ments  be  it  raw  stock  or  complete  assemblies. 
General  Plate  contacts  and  stock  are  available  in  a 
wide  range  of  alloys  designed  to  meet  your  specific 
requirements. 

Raw  stock  is  supplied  in  various  combinations,  in 
overlay,  single  or  double  inlay,  single  or  double 
edgelay,  and  Top-Lay  stock.  The  precious  metal  is 
clad  to  your  required  base  metals  such  as  brass, 
bronze,  nickel,  monel,  copper,  beryllium  copper, 
etc.  In  addition  General  Plate  provides  composite 
buttons,  rivets,  stampings,  welded  or  brazed  as¬ 
semblies. 

General  Plate  fabricated  assemblies  including  as¬ 
semblies  requiring  stampings,  screw  machine  or 


Have  You  a  Composite  M»tal  Problem? 
General  Plate  can  solve  it  for  you 


Division  of  Metals  i  Controls  Corporation 
37  FOIEH  STREET 
ATTIERORO,  MASSACHUSETTS 
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TUNG-SOL 


TUNG-SOL 

»IAD€  WU.  S.A. 


^  - 

m 

' 

'1 

» 

niNG-SOl  MAKES  AU-CUSS  SEAUO  UAM  LAMPS,  MMUTIWE  LAMPS.  SIGNAL  FLASHEKS,  PICTUItE  TLIUS,  KADK>,  TV  AND  SPEOAL  PUtPOSE  ELECTRON  TURES 


Bradleyunits  are 
available  in  all  stand¬ 
ard  R.  T.  M.  A.  values. 


HONEYCOMB  RESISTOR  CARTON 


is  a  Time-  and  Laborsaver 

Si 

in  the  Production  Line 


Differentially 
tempered  leads 


Th«  leads  of  all  Bradtey- 
units  are  differentially 
tempered.  This  gradu¬ 
ated  softness  of  leads 
near  the  body  of  the  re* 
sislor  prevents  shorp 
bends  and  avoids  dam* 
age  to  resistor. 


Give  your  assemblers  the  laborsaving  advantage 
of  Allen-Bradley  honeycomb  packaging.  This  unique 
container  keeps  resistor  leads  straight  and  free  from 
tangling.  It  makes  it  easy  to  pick  up  a  Bradleyunit 
from  the  patented  Allen-Bradley  carton,  which  holds 
the  resistors  in  perfectly  spaced  rows.  The  removal 
of  one  or  even  fifty  resistors  does  not  affect  the 
alignment  of  the  remaining  units. 

Bradleyunits  have  permanent  characteristics  be¬ 
cause  they  are  rated  to  operate  continuously  at  70  C 
ambient  temperature  and  not  at  40  C.  Therefore, 
they  can  withstand  extremes  of  temperature  and  hu¬ 
midity.  Bradleyunits  need  no  wax  impregnation  to 
pass  salt  water  immersion  tests. 

Allen-Bradley  Co. 

now.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


IMPORTANT  NOTICE 

The  tremendous  demand  for  Bradley¬ 
units  has,  in  the  past,  resulted  in  dis¬ 
appointments  due  to  extended  deliv¬ 
eries.  Our  production  facilities  have 
been  substantially  increased,  and  your 
demands  for  Bradleyunits  can  now  be 
satisfied  quite  promptly. 


ALLE^-BR);|DLEY 


RESISTORS 


SdM  •JicWv«ly  to  »onwfocltfr«r» 
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SIZES  OF  UNITS 

Rating 

L 

D 

1-w 

3/8' 

9/64' 

1-w 

9/16' 

7/32' 

2-w 

11/16' 

5/16' 

/ 


Offiital  U  S.  Saiy  Photo 


range... 


EDO  CORPORATION  •  COLLEGE  POINT,  N.Y. 


Ihe  range  of  these  big  guns  exceeds  anything  else 
afloat.  In  a  like  manner,  Edo  echo-sounding  equip¬ 
ment  now  being  installed  on  ships  of  the  U.  S.  Navy 
gives  far  greater  range  and  accuracy  than  other 
types  of  sonar  previously  used.  This  superior  per¬ 
formance  promises  important  advances  in  both 
ocean  navigation  and  naval  tactics. 

For  instance,  the  Edo  Model  185  deep  sounder 
continuously  measures  and  records  any  known 
ocean  depths  giving  the  navigator  a  new  means  of 
plotting  his  course  by  ocean  bottom  contours.  Other 
Edo  st)nar  devices  search  out  and  detect  distant  ves¬ 
sels  with  a  range  and  accuracy  never  before  believed 
possible. 

Such  successful  results  come  only  from  a  research 
and  engineering  staff  endowed  with  imagination, 
ingenuity  and  the  ability  to  apply  the  latest  devel¬ 
opments  in  the  whole  field  of  electronics  to  any 
specific  problem  —  a  characteristic  Edo  trait  for  over 
a  quarter  of  a  century. 


A  SYMBOL  KNOWN  AND  RESPECTED 


FOR  OVER  A  QUARTER  OF  A  CENTURY 


Twenty-seven  years  of  experience  are  behind 
the  leadership  which  Edo  enjoys  in  the  field 
of  sonar  development,  research  and  manu¬ 
facture.  Members  of  the  Edo  engineering  staff 
have  pioneered  many  of  the  developments 
which  make  the  use  of  echo-ranging  under¬ 
water  detection  equipment  an  increasingly  im¬ 
portant  function  not  only  in  anti-submarine 
warfare  but  also  in  the  safe  and  efficient  opera¬ 
tion  of  modern  ships. 

The  exceptional  performance  of  Edo  equip¬ 
ment  brings  to  the  famous  flying  fish  emblem 
increasing  recognition  as  the  symbol  of 
superior  equipment. 
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2  WALDES  TRUARC  RINGS 
REPLACE  COTTER  PINS  AND  WASHERS 
SAVE  ^0219  PER  UNIT 


I  simple  grooves  lo  occommo- 
dote  2  Woldes  Truorc  lings,  ore 
cut  in  shoft  during  regulor  screw 
mocisine  cycle— ol  no  enlro  cost. 
Woldes  Truorc  Rings  ore  opplied 
quickly,  eosily. 


Com  sholl  tor  breolhing  roll 
ironer  mechonism  required:  drill¬ 
ing  2  holes;  2  colter  pins;  2 
woshers.  Inoccurocy  in  locoting 
holes  tor  colter  pins  coused  fre¬ 
quent  rejects. 


Using  2  Woldes  Truorc  "E"  Retoining  Rings  in  their  Auto- 

motic  Cobinet  Ironer,  soved  The  Horton  Monufocturing  COMPARAI 

Co.,  Fort  Woyne,  Ind.,  $.0219  per  unit.  Truorc  Rings  soved 

50  •/•  in  osseinbly  time . . .  cut  down  on  rejects  . . .  increosed  WITH  COTTER  FINS 

efficiency  of  the  unit...eliminoted  risk  of  domoge  to  MATERIAL; 

bonds  ond  clothing  of  workers  in  ossembly.  2  coshers . 0045 

Redesign  with  Truorc  Rings  ond  you,  too,  will  cut  costs.  2  cotter  pins  .  .0017 

Wherever  you  use  mochined  shoulders,  bolts,  shop  rings,  OPERATIONS: 

cotter  pins,  there’s  o  Woldes  Truorc  Retoining  Ring  de-  drilling  2  holes 

signed  to  do  o  better  job  of  holding  ports  together.  ,l,aft .  .0223 

Truorc  Rings  ore  precision-engineered ...  quick  ond  assembly  time  -.  0485 

eosy  to  ossemble  ond  disossemble.  Remoin  circular  to  give  .  .  ~~ 

,  ...  -  TL  .  J  .  ■  Totol  cost  ...  $.0770 

o  never-foiling  grip.  They  con  be  used  over  and  over  ogoin. 

Find  out  what  Truorc  Rings  con  do  for  you.  Send  your  TOTAL  SAVINGS  WITH  Tl 

blueprints  to  Woldes  Truorc  engineers  for  individual  *Croov*i  or*  cut ihati  during  r.i 

attention,  without  obligation.  - - — ^  _~_ 

For  pnctslon  biteniRl  croovlni  end  imdercuttlnt . . .  Waldes  Grooving  Tool 


COMPARATIVE  COSTS- 

WITH  COHER 

PINS 

WITH  TRUABC  RINOS 

MATERIAL: 

MATERIAL: 

2  woakara  -  .  .  . 

.  0045 

2  cottar  pins 

.0017 

2  Truorc  E  Rings  .  .0283 

OPERATIONS: 

OPERATIONS; 

drilling  2  bolaa 

in  ahoft  .... 

.0223 

Cutting  2  groovaa  •  .0000* 

ASSEMBLY  TIME 

.  .0485 

ASSEMBLY  TIME  .  .  0268 

Totol  coat  .  .  . 

$.0770 

$.0551 

TOTAL  SAVINGS  WITH  TRUARC  RINGS  *.0219  pa  unit 

pafwior 

Kraw  iiBochtita  eifcla  | 

SEND  FOR  NEW  BULLETINS  i 


WALDES 

TRUARC 


RETAINING  RINGS 

WALDES  KOHINOOI,  INC..  LONG  ISLAND  CITY  1.  NEW  TOIK 

VAAMt  rtVAM  •miaiM  aia**  Aa»  aiuM  aai  aaoricrfa  av  aat  oa  aeat  a»  vaa  aotLowiaa 
a.a.  MTiara:  a.Mt.a4T>  i.aai.tAii  a.4t«.a»ti  t.4ta.4ati  i.4ta.a4ii  t.4»a.vati  a.44i.a4a«  •.4aa.i4ai 
a.4aa.Ma:  «.4a».»MT  t  aataait  A4aT4a»i  *.441  aa#*  a.aaa.aai  aaa  arata  Mnara  naaiaa 


I - *“""1 

^  Waldaa  Kohinoor,  Inc,  47*16  Auatal  Placa,  L  I.  C.  1,  N.  Y. 

H  PlaoM  Mnd  angtnaaring  apacificationa  ond  doto  on  Woldoa 
'I  Truorc  Ratoining  Ring  typaa  chackad  balow.  K  V74 

I  □  Bullatin  *5  SalLlocktng  ring  typaa 

□  Bullatin  *6  Ring  typaa  for  toking  up  and*ploy 
!  O  Bullatin  *7  Ring  typaa  for  rodiol  oaaambly 
”  □  Bullatin  *8  Basic  typa  rings 

\  □  Sand  ma  informotion  obout  tha  Woldaa  Grooving  Tool. 

I  -  __ 

I  Titia _ 

I 

I  Buainoaa 
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Ihe  range  of  these  big  guns  exceeds  anything  else 
afloat.  In  a  tike  manner,  Edo  echo-sounding  equip¬ 
ment  now  being  installed  on  ships  of  the  U.  S.  Navy 
gives  far  greater  range  and  accuracy  than  other 
types  of  sonar  previously  used.  This  superior  per¬ 
formance  promises  important  advances  in  both 
ocean  navigation  and  naval  tactics. 

For  instance,  the  Edo  Model  185  deep  sounder 
continuously  measures  and  records  any  known 
ocean  depths  giving  the  navigator  a  new  means  of 
plotting  his  course  by  ocean  bottom  contours.  Other 
Edo  sonar  devices  search  out  and  dttect  distant  ves¬ 
sels  with  a  range  and  accuracy-  never  before  believed 
possible. 

Such  successful  results  come  only  from  a  research 
and  engineering  staff  endowed  with  imagination, 
ingenuity  and  the  ability  to  apply  the  latest  devel¬ 
opments  in  the  whole  field  of  electronics  to  any 
specific  problem  —  a  characteristic  Edo  trait  for  over 
a  quarter  of  a  century. 


A  SYMBOL  KNOWN  AND  RESPECTED 
FOR  OVER  A  QUARTER  OF  A  CENTURY 

Twenty-seven  years  of  experience  are  behind 
the  leadership  which  Edo  enjoys  in  the  held 
of  sonar  development,  research  and  manu¬ 
facture.  Members  of  the  Edo  engineering  staff 
have  pioneered  many  of  the  developments 
which  make  the  use  of  echo-ranging  under¬ 
water  detection  equipment  an  increasingly  im- 
porunt  funaion  not  only  in  anti-submarine 
warfare  but  also  in  the  safe  and  efficient  opera¬ 
tion  of  modern  ships. 

The  exceptional  performance  of  Edo  equip¬ 
ment  brings  to  the  famous  flying  fish  emblem 
increasing  recognition  as  the  symbol  of 
superior  equipment. 
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2  WALOES  TRUARC  RINGS 
REPLACE  COTTER  PINS  AND  WASHERS 
SAVE  *.0219  PER  UNIT 


2  limpla  groovti  to  occommo- 
dot*  2  Woldat  Truorc  Rings,  or* 
cuf  in  shall  during  ragulor  straw 
mochina  cycla— at  no  antra  cost. 
Waldos  Truort  Rings  ora  appliod 
quickly,  oosily. 


Com  shaft  for  braolhing  roll 
ironar  machonism  raquirad:  drill¬ 
ing  2  holas;  2  collar  pinsi  2 
washars.  Inaccuracy  in  locating 
holas  for  collar  pins  cousad  fra- 
quant  rajocls. 


Using  2  Waldes  Truorc  "E"  Retaining  Rings  in  their  Auto* 
motic  Cabinet  Ironer,  saved  The  Horton  AAanufocturing 
Co.,  Fort  Wayne,  Ind.,  $.0219  per  unit.  Truorc  Rings  saved 
50  */•  in  assembly  time ...  cut  down  on  rejects  . . .  increosed 
efficiency  of  the  unit... eliminated  risk  of  damage  to 
hands  and  clothing  of  workers  in  assembly. 

Redesign  with  Truorc  Rings  and  you,  too,  will  cut  costs. 

Wherever  you  use  machined  shoulders,  bolts,  snap  rings, 
cotter  pins,  there's  a  Waldes  Truorc  Retaining  Ring  de¬ 
signed  to  do  a  better  job  of  holding  parts  together. 

Truorc  Rings  are  precision-engineered ..  .quick  and 
easy  to  assemble  and  disassemble.  Remain  circular  to  give 
a  never-failing  grip.  They  can  be  used  over  and  over  again. 

Find  out  what  Truorc  Rings  can  do  for  you.  Send  your 
blueprints  to  Waldes  Truorc  engineers  for  individual 
attention,  without  obligation. 

For  prodslofi  Intomal  groovini  ond  undorcuttlni . . .  Waldot  Grooving  Tool 


WITH  COHER  RINS 


MATERIAL; 

7  wosh«r«  .  .  . 
7  cott«r  pint 
OPERATIONS, 
drillinp  2  hol«$ 
in  shaft  .  •  .  . 
ASSEMBLY  TIME 


MATERIAL: 


2  Truorc  E  Rings  .  .0283 
OPERATIONS: 


.0223 


Cutting  2  groovot  •  .0000* 
ASSEMBLY  TIME  .  .  0268 


'Gfoov^s  or*  cut  rfi  dwrifif  repvlor  Kr«w  moch»ii«  crcM 


SEND  FOR  NEW  BULLETINS 


Waldnt  Kohineor.  Inc.*  47<16  Auttnl  Ptocoa  L  I.  C.  V  N.  Y. 
PtnoM  Mnd  nnginnnring  tpnaficotiens  and  dato  on  Woldot 
Truorc  Rotoining  Ring  typos  chockod  bolow.  K-074 

O  BuHotin  *3  SolMockin^  ring  typos 

□  Bullotin  *6  Ring  typos  for  toking  up  ond>ploy 

□  Bullotin  *7  Ring  typos  for  rodiol  ossombty 
G  Bullotin  *8  Bosic  typo  rings 

□  Sond  mo  informotton  about  tho  Woldos  Grooving  Tool. 


Compony. 


WALDES  KOHlNOOIp  INC..  LONG  ISLAND  CITY  t.  NEW  YORK 
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A  DIVISION  OF  MINNEAPOLIS- HONEYWELL  REGULATOR  COMPANY 


Honeywell 
Mercury 
Switches  9 


PROTECTED  FOR 


USE  UNDER  SEVERE 


OPERATING  CONDITIONS 


Honeywell  Mercury  Switch  1MP1  embedded  in  plastic  case 
held  in  hand  to  indicate  size  and  compactness  of  design. 


HONEYWELL  glass-enclosed  mercury  switches  are  durable 
enough  to  meet  every  "normal”  operating  condition.  For  ap¬ 
plications  where  mechanical  shock  and  impact  are  present, 
MK^RO  has  designed  added  protection  for  these  glass-enclosed 
mercury  switches.  This  consists  of  eml)edding  the  switches  in 
plastic  "potting”  compounds. 

Pictured  here  is  the  new  IMPl  Mercury  Switch.  This  unit 
provides  less  than  1  degree  differential  angle,  with  a  basic  2 
ampere,  115  volt  a-c;  1  ampere,  115  volt  d-c  rating.  The  contact 
arrangement  is  single-pole,  single-throw.  Mounting  holes  ac¬ 
commodate  a  H'  mounting  screw  and  pin.  This  allows  for 
simple  assembly  and  adjustment  w  hich  can  be  locked  in  position. 


Cut  open  view  of  embedded  Honey¬ 
well  Mercury  Switch  illustrates  switch 
embedded  in  plastic  "potting"  com- 


There  are  more  than  90  Honeywell  mercury  tube  designs  with 
many  variations  in  size,  differential  angles,  electrical  ratings 
and  contact  arrangements.  MK'.RO  field  engineers  are  located 
near  you  to  provide  full  information  on  Honeywell  Mercury 
Switches,  either  glass-enclosed  or  embedded.  Contact  your 
nearest  M1(]R()  SIX  ITCH  branch  office. 


Let  a  MICRO  SWITCH  Engineer 
show  you  how  you  con 

'uM  Honeywell  Mercury  Switches 
as  a  principle  of  good  design” 


FREEPORT.  ILLINOIS 

MICRO  Snap-Action  Switches. . .  Honeywell  Mercury  Switches 
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A  Molehill  of  Difference  Can  Make  a  Mountain 


NUi  huint  ilapmi  ot  tfi«  WS2  IKE  Slww  in  Crond 
Cnnircl  Palocnt  H'»  o  tortwrn  tntt.  Fl«x«d  w*ll  o««r  1,000.000 
timni,  Wov«A*s  OnkibU  Wovngutdtt  gov*  no  ovidonco  of  foilvro 
or  lo»»  of  physical  or  oloctricol  proportios. 


FotricoNd  to  proanon  w^fcndfc  TitoHox  floniblo  ond  rigid 
Wovogwidos  or*  producod  to  tho  closost  totoroncos  and  to  taoeting 
tpocKWotions.  Titnffna  mointains  strict  quality  control  and  inspoction 
from  raw  motorials  to  flnishod  products. 


...  A  little  difference  in  waveguides — 
imperceptible  to  the  eye — can  jeopardize 
a  costly  investment. 


If  you  want  to  l)e  sure  of  your  electronic 
equipment,  if  you  want  to  reduce  operational  failures, 
insist  upon  Titeflex  microwave  components. 


Send  for  froo  catalog  of  uses,  properties) 
and  specifications. 


Let  Our  Family  of' Products  Help  Yours 


/  Ckocfc  prodvett 


TITEFLEX,  INC. 

S24  Frokn^^tuysoft  Avo. 


MB 

SUiUSS  HHAl  NB$£ 


ADDRESS 


ZONE  STATE 
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SERVICE 
GREATER  VARIETY 
HIGHER  QUALITY 


ALLMETAL 

AN 

STAINLESS  STEEL 
FASTENERS 

MACHINE  SCREWS  •  NUTS  •  BOLTS  •  WASHERS  >  PINS  •  RIVETS 

AVAILABLE  IMMEDIATELY  FROM  STOCK,  an 
endless  stream  of  first  quality  “AN”  stainless  fasteners  is 
Allmetal’s  answer  to  the  exacting  demands  of  defense  pro¬ 
duction  ...  in  aircraft,  electronics,  ordnance,  in  industry 
everywhere.  Always  remember  Allmetal,  to  get  the  fasteners 
you  want— when  you  want  them. 


WRITE  FOR 
^  CATALOG, 
ON  YOUR 
]  LETTERHEAD, 
TODAY! 


lot 

„  phohl  won'* 


ecj  manufacturers  since  1929 

SCREW  PRODUCTS  COMPANY,  INC. 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y^ 
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B5-  HYTRON  FIRST 


U’LL  BE  BUYING  SOON 


iX2 


lYTROfl 

Made  enuS» 


ij  J 

jg-.ji  gr 


1AX2  DATA 

The  CBS-Hytron  1AX2  is  a  compact,  9-pin 
miniature  TV  pulse  rectifier.  Plate  is  brought 
out  to  top  cap  and  filament  is  oxide-coated. 
Absolute  maximum  ratings  are:  peak  inverse 
plate  voltage,  25,000  volts; d-c  load  current, 

I . 0  ma. ;  and  steady-state  peak  plate  current, 

II. 0  ma. 

Typical  Operation  — 

TV  Pulse  Rectifier 


Filament  voltage  1.4 

Filament  current 
Positive- pulse  plate  voltage 
Negative-pulse  plate  voltage 
Peak  inverse  plate  voltage 
D-c  Output  voltage 
D-c  load  current 


1.4  V  =fc  10% 
650  ma 
)e  20,000  V 
age  5,000  v 
e  25,000  V 

20,000  V 

300  iia 


(5ijn^ 


SOnOM  VIEW 
OF  SOCKET 
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Y-DUTY  TV  HIGH-VOLTAGE 
CAN  TAKE  IT! 

TV  high-voltage  rectifiers  take  a  beat¬ 
ing:  Terrific  variations  occur  in  applied 
filament  voltage ...  0.8  to  2.4  volts! 
Sudden  arcs  in  the  rectifying  system 
place  destructive  electromechanical 
stresses  on  the  filament.  And  the  in¬ 
creasingly  larger  TV  picture  tubes  de¬ 
mand  peak  emission  and  peak  inverse 
voltage  simultaneously.  The  new  CBS- 
H  y tron  1 AX2  was  especially  designed  to 

^  take  such  rough  treatment  and  come  up 

smiling. 

ADVANTAGES  OF  NEW  CBS-HYTRON  1AX2 

1  Rugged,  high-wattage  filament  of  CBS-Hytron  1AX2  has  adequate 
peak  emission  for  the  new,  larger  TV  picture  tubes.  1AX2  may  be  run 
simultaneously  at  both  its  peak  inverse  voltage  and  maximum  d-c 
current. 

2  Higher  load  of  1AX2  filament  on  transformer  tends  to  regulate  filament 
voltage.  Eliminates  need  for  limiting  resistor.  Yet  lower  plate-to- 
filament  capacitance  (0.7  aimIi  of  1AX2  prevents  loss  of  high  voltage. 

2  Insulated  tension  bar  (patent  applied  for)  through  center  of  1AX2 
coiled  filament  limits  destructive  movement  of  filament  by  electro¬ 
mechanical  stresses. 

A  Filament  of  1AX2  is  located  in  base  and  shielded  to  eliminate  bomb¬ 
ardment  of  cool  ends  of  filament  by  gas  molecules. 

5  An  overloaded  1X2A  may  be  replaced  with  its  big  brother,  the  CBS- 
Hytron  1AX2,  by  simply  removing  the  limiting  resistor.  In  rare  cases, 
it  may  be  necessary  to  add  another  turn  to  the  secondary  of  the  filament 
transformer  to  obtain  the  required  1.1  volts  for  the  1AX2. 


...  ^  J 
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RA20.  JAI 

CTS  P«rt 

68079 

W6929 

X3497 

W6931 

W6932 

W6933 

W6934 

W6935 

W6936 


CTS  Ptrt 

X3496 

L9388 

M9879 

X3498 

X3499 

M9809 

L9103 

L9!04 

H8979 


CTS  Part 

W2837 

X3504 

X3906 

M7S66 

S2444 

X3SI0 

S2736 

X3512 

R1561 

L9107 


iBSsmssmmsm 


$  TYPE  252.  IAN  R-19.  Type  RA20 


2  watt,  1*%4" 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


S0±10?{ 

lOOilOS 

250±10S 

MOzfclOH 

10<l0j;105( 

1SOO:1;IOK 

2500:1:10% 

5000±I0% 

10,000±10% 


1  Shaft  Typ.  SO 
i*n;r-19  TVPE 
RA20AIS0500AK 
RA20A1SO101AK 
RA20A1S0251AK 
RA20A1SD501AK 
RA20A1S0102AK 
RA20AISDI52AK 
RA20A1SD252AK 
RA20A1SD502AK 
RA20A1SD103AK 


Immediate  delivery  from  stock 


TYPE  25,  JAN  R-19,  Type  RA30  (May  also  be  osed  as  Type  RA25) 


SHAFT  TYPES 


AVAILABLE 

ON  STOCK  CONTROLS 


RA20  High  Torque.  IAN  Shaft  Type  SO 


JAN-H-t9  TYPE 
RA20A2SD50aAK 
RA20A2SD101AK 
RA20A2SD251AK 
RA20A2SD50IAK 
RA20A2SDI02AK 
RA20A2S0I52AK 
RA20A2SD252AK 
RA20A2SD502AK 
RA20A2SD103AK 


IAN  R  94  AND  IAN  R  19  TYPE  MILITARY  VARIABLE  RESISTORS 

Preference  given  to  orders  carrying  military  contract 
number  and  DO  rating.  Other  JAN  items  or  special 
items  with  or  without  associated  switches  can  be 
fabricated  to  your  specifications.  Please  give  complete 
details  on  your  requirements  including  electrical 
and  mechanical  specifications. 

UNPRECEDENTED  PERFORMANCE  CHARACTERISTICS 
Designed  for  use  in  military  equipment  subject  to 
extreme  temperature  and  humidity  ranges  including 
jet  and  other  planes,  guided  missiles,  tanks,  ships 
and  submarines,  telemetering,  microwave,  portable 
or  mobile  equipment  and  all  other  military 
communications. 

For  further  information,  write  for  Stock  Sheet  No.  162 


FOUNDED  laSS  •  ELKHART.  INDIANA 


R»«i«tanc» 

50±10% 

100i:10% 

250:1:10% 

500:1:10% 

1000±10% 

1500i:10% 

2500:1:10% 

5000±10% 

10.000±10% 

15.000:1:10% 


RA30.  JAM  Shalt  Type  SO 


RA30  High  T-ugiip,  JAN  Shaft  Type  SO 


CHICAGO  TELEPHONE  SUPPLY 
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types 


4  watt,  1*%2” 
diameter  variable 
wirewound 
resistor.  Also 
available  with 
other  special 
military  features 
not  covered  by 
JAN-R-19. 
Attached  Switch 
can  be  supplied. 


NEW  38-pagb  illustrated  catalog — Describes 
Electrical  and  Mechanical  characteriaticSp 
Special  Features  and  Constructions  of  a  complete 
line  of  variable  resistors  for  military  and 
civilian  use.  Includes  dimensional  drawings  of 
each  resistor.  Write  today  for  your  copy. 


CTS  Part 

X3502 

X3503 

X3S05 

X3S07 

X3S08 

X3S09 

X3SU 

Q1409 

X3S13 

X3514 


JAN.R.19  TYPE 
I1A30A1S0500AK 
RA30A1$D101AK 
RA30AIS0251AK 
RA30AtSDS01AK 
RA30A1S0102AK 
RA30A1S01S2AK 
RA30A1$D2S2AK 
RA30A1S0S02AK 
RA30A1SD103AK 
RA30A1S0153AK 


iAN  R.}9  TYPr 
6A30A2SD500AK 
RA30A2$0101AK 
RA30A2SD251AK 
RA30A2SD501AK 
RA30A2S0102AK 
RA30A2SD1S2AK 
RA30A2S02S2AK 
RA30A2SDS02AK 
RA30A2SD103AK 
RA30A2SD1S3AK 


CTS  SHAFT  TYPF  LT-2 

LOCKING  BUSHING 


Ntoe  * 

•  ON  -  oe£P 
Ufi-NSri  TMO 


MOUNTING  MAfKNMHC  ASS£MOLCD 
MOUNTING  NUT  i  'H£X  *  j4 "  ' 
LOCH  NUT  i  'nCX  -J 
LOCH  WHSHEH  »ISI4A 


CTS  SHAFT  TYPE  RE 


MOUNTING  HAHOVOAHC  ASSCMBLCO 
MOUNTING  NUT  jf  NCX  «ij' 
LOCH  INASHCH  •ISMH 


6EP6ESCNTAT1VCS 

Hanry  L  Sandar* 
Jafifl  S  McClatchy  tMf. 
SSth  A  Marhat  SL 
Upper  Darby.  Ptaria. 
PhoM  Flandart  2-4420 

W  S  Harmon  Company 
1431  So.  La  Ctanaga  8>v4. 

LeiAnialaa  n.  Calrf 
Pbona  Orafhhaw  2  3321 


IN  CANADA 

C  C.  Maraditb  g  CPl 
StroattviNa.  Ontario 


SOUTH  AMENICN 


\ - - — 

CTS  Part 

i 

imis  p 

250±10% 

500±10% 

CTS  Part 

CTS  Shaft  Typa  RE 

X3SU 

X3517 

cTrsK;:iT.7  watt  70:  1 

)(353Q  diameter  i; 

X3S3I  miniaturized  k 

1000±10% 

X3S18 

X3532 

variable  hi 

2500i:10% 

S000±10S 

X3S19 

X3S20 

X3533 

X3534 

composition 

resistor. 

10.000  ±10% 

X3521 

X3535 

25.000±10% 

X3522 

X3536 

50.000  ±10% 

X3523 

X3S37 

100.000±10% 

X3$24 

X353t 

250.000±10% 

X3525 

X3535 

500.000±10% 

X352$ 

X3540 

1  »»n±20% 

X3527 

X3541 

2.5  MH:1:25% 

X352B 

X3542 

TYPE  9S.JAN  II-94.  Tjpi  RV4 

jAN-R-94 

JANR-94 

CTS  Part 

2  watt  70°C,  iVt" 

TYPE  RV4 

TYPE  RV4 

Non-jAN  Lochmi  Bu%hing  diameter  variable  | 

n««t«u«Ke 

JAN  Shaft  Type  SO 

JAN  Shaft  Typa  RJ 

CTS  Shaft  Typ*  LT-t  COmpOsiUon  1 

IOO±IOH 

RV4ATSD101A 

RV4ATRJ101A 

W3I60 

resistor.  Also 

250±10H 

RV4ATSD251A 

RV4ATRJ251A 

W3161 

500±10* 

RV4ATSD501A 

RV4ATRJ501A 

W3162 

other  special 
military  features 

1000:1:10^ 

2S00:t:l0» 

RV4ATSD102A 

irV4AT$D2S2A 

RV4ATRJ102A 

RV4ATRJ2S2A 

W316S 

W3163 

SOOO:fclOS 

RV4ATSD502A 

RV4ATRJS02A 

W3164 

not  covered  by 

10.000±10H 

RV4ATSD103A 

RV4ATRJ103A 

W3167 

JAN-R-94. 

2S.000±10K 

RV4ATS02S3A 

RV4ATRJ253A 

W3169 

Attached  Switch 

50.000:1:10^ 

RV4ATSI)503A 

RV4ATRI503A 

W3U9 

can  be  supplied. 

100.000 :1:107( 

RV4ATS0104A 

RV4ATRJ104A 

W3170 

2M.000:t:10« 

RV4ATSD2S4A 

RV4ATRJ254A 

W3171 

M0.000±10S 

RV4ATS0S04A 

RV4ATRJS04A 

W3172 

1  M*|±205t 

RV4ATS0105B 

RV4ATRJ105B 

W3173 

2.S  M«t±205l 

RV4AT  $02550 

RV4ATRJ255B 

W3165 

S  Mt|:i;205i 

RV4ATSD505B 

RV4ATRJ505B 

W3159 

5 

TYPE  45,  JAN  R-94.  Type  RV2 

• 

%  watt,  •*/i«''' 

CTS  Part 

Nor>-JAN  Locking  Buthing  COmDOBltion  I 

CTS  sjijti  Tjpe  LT-1  fesistor.  Also  1 

RMikianc* 

CTS  Part 

JAN  R-94  TYPE 

lOOilOS 

A5876 

RVTATSDIOIA 

A5922 

250:1:10« 

A5877 

RV2ATSD251A 

AS923 

other  special 
military  features 

500±10S 

lOOO^lOK 

AS878 

AS879 

RV2AT$D501A 

RV2ATS0102A 

A5924 

AS92S 

2500:1:10% 

A5S<0 

RV2ATS0252A 

A5925 

not  covered  by 

5000  ±10% 

A5ttl 

RV2ATS0502A 

AS927 

JAN-R-94. 

10.000±10% 

A5n2 

RV2ATSD103A 

A5928 

Attached  Switch 

25.000±10% 

A5m3 

RV2ATSD253A 

A5929 

can  be  supplied. 

50.000±10% 

AS884 

RV2ATSD503A 

A5930 

100.000±10% 

AS885 

RV2AT$D104A 

A5931 

250.000±10% 

A5ttt 

RV2ATS0254A 

AS932 

500.000±10% 

A5n7 

RV2ATSDS04A 

A5933 

IMn±20% 

A50M 

RV2ATSD105B 

AS934 

2.5  Ml|±20% 

ASMS 

RV2ATS025SB 

A5935 

TYPE  35.  JAN  R-94.  Type  RV3 

CTS  Part 

watt.  IVi"  1 

Non  JAN  Locking  Buahing  diameter  Variable  1 

Rp%<«lanc» 

CTS  Part 

JAN-R  94  TYPE 

CTS  Shaft  Typa  LT-1  COmpOflition 

I00±10% 

A58$l 

RV3ATSD101A 

AS907 

resistor.  Also 

250±10% 

A5862 

RV3ATSD251A 

A590t 

500±10% 

A5863 

RV3ATSD501A 

A5909 

other  special 
military  features 

1000±10% 

2500±10% 

AS864 

AS865 

RV3ATSD102A 

RV3ATS0252A 

A5910 

A5911 

5000±10% 

A5866 

RV3ATSD502A 

A5912 

not  covered  by 

I0.000±10% 

A5S67 

RV3ATSD103A 

A5913 

.  JAN-R-94. 

25.000±10% 

A5I$8 

RV3ATSD253A 

A5914 

Attached  Switch 

50.000  ±10% 

A5M9 

RV3AT$D503A 

A5915 

can  be  supplied. 

I00.000±10% 

AS870 

RV3ATS0104A 

A$91( 

250.000±10% 

A5I71 

RV3ATS0254A 

A5917 

500.000±10% 

A5I72 

RV3ATSD504A 

A$91t 

1  M«f±20% 

A5I73 

RV3ATSD105B 

A5919 

2.5  Mtf  :1:20% 

A5I74 

RV3ATS0255B 

A5920 

5Mn±20% 

ASB75 

RV3ATS0505B 

A592I 

lilltllllMI 


OAN  SHAFT  TYPE  50 


jpk 


SHAFT  TYPE  RJ 


scAKw  oxtyeK 

SLOT 

o^T*oos~  YHoe  ■ 
0*3’  :g^r  oceT* 


CT5  SHAFT  TYPE  LT-/ 

L<XJ<IN6  ausMmf* 


scKw  Dm\/£/f 

SLOT 

O^T’tcos  w/oe  X 

0*3  - t^c'  0€eT> 


^  -UP  -Mep-i  THO 


MOUNTING  HAPtXMMe  ASSCM^l 
MOUNTING  NUT  jf'PCX  *  ij‘ 
LOOP  WASNCP  •/S^OP 


MOUNTING  l-UUrO\mP£  ASS£M0L£0 
MOUNTING  NUT  i'H£X  *  i 
LOCK  'NASN£N  •/Si£OA 


^  — *  MOUNTING  HARDNAPL  AS;3£Mt3L£D 
MOUNTING  nut  ^'n£X  •  i 
LOCK  NUT  _i'm£X  <  ^ 

LOCK  \NASN£R  '1920 a 


.  Th«»«  coil  forms  are  molded  on  standard  injection  equipment 
at  very  favorable  production  rates,  again  pointing  up  Kel-F's 
superior  molding  properties.  Further  reasons  for  specifica¬ 
tion  of  Kel-F  in  a  rapidly  growing  list  of  such  high  frequency 
electronic  applications  are — performance  at  high  temperature ; 
excellent  insulating  properties ;  and  zero  moisture  absorption. 


4.  Machined  to  close  tolerance  from  solid  rod,  on  an  ordinary 
automatic  screw  machine,  these  bushings  illustrate  Kel-F’s 
versatility.  Such  ready  machinability  combines  with  physical 
strength,  chemical  inertness,  dimensional  stability  and  elec¬ 
trical  resistance  to  make  Kel-F  a  sound  specification  for  many 
types  of  chemical  and  electrical  fittings. 


A  Capsule  Report  on  the  Properties  of  KEL-F 

**  Chemical  Inertness  *  Zero  Moisture  Absorption 

Wide  temperature  range  ★  Variable  transparency  and 
— minus  320  F  to  390  F  flexibility  properties 

♦  High  electrical  resistance  ★  Readily  molded,  extruded 
^  Low  Cold  Flow  and  machined 

Basic  Kel-F  Products  Available 


MOLDING  POWDERS 
Vn0lm*ticixBd 
#300  for  high  temper^ 

ature  service 
#270  for  lets  severe 
temperatures 

9fea#ieiv*al  either 

raacicixetf  ^  ^^70) 

P  20  with  20%  plasticizer 

P25  “  25% 

P  30  “  30%  “ 


DISPERSIONS 
NW-25  flows  readily  at 

fusion  temperatures 
N’l  High  molecular  weight 
OILS.  WAXES  and  GREASES 
#1  Light  Oil 
#3  Medium  Oil  i 

#10  Heaw  Oil 
#40  Waxy  Oil  (pour 
point  80-90  F> 
#150  Hard  Wax  at  70  F 
(Greases  compounded  to  order)  < 


Standard  Fabricated  Ket-F  Materials  and  Parts 
Available  from  Commercial  Sources 
Jn  .  . 

.  Molded  Sheets^  Extruded  and  Molded  Rod ^  Extruded  Tubing 

Thin  Film  (extruded  as  lay-flat  tubing) 

Gaskets"  Washers^  Valve  Discs*  "U”  Packing 
*‘0**  Rings*  Kel-F  coated  Resilient-core  “0”  Rings 
Valve  Diaphragms 

Transformer  Terminals*  Rotary  Electric  Switches*  Hook  up  Wire 
Electronic  Terminals.  Tube  Bases  and  Coil  Forms 
For  full  fn/orm«rion  on  various  motders,  extruders  and 
fabricators  of  Kel-F  products;  also  technical  data  on  de- 
tailed  properties,  molding  and  application  techniques  — 
write 

y— .  Chemical  Manufacturing  Division 

1H£M.W.  Kiziocc  CoMR4Jvy 

XJJy  A  simsioiAiw  or  pulunan  incorporatio 

jr  P.  0.  Box  469.  Joreey  Cihr  3,  N.  J. 
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1.  This  rotary  snitclidemonstrates  several  of  the  unusual  proi^ 
erties  that  are  winning  a  leading  place  for  Kel-F  in  electronic 
applications.  In  production,  Kel-F  is  injection  molded  into 
the  metal  switch  case  around  an  intricate  insert  .  .  .  result 
— an  hermetic  seal  between  plastic  and  metal,  p/us  high  elec¬ 
trical  resistance  and  dimensional  stability. 


2.  Glass  fiber  and  Kel-F  are  combined  to  produce  these  comprea- 
sion-molded  valve  seats  for  compressed-gas  tanks.  Kel-F’t 
chemical  inertness  eliminates  chance  of  corrosion  problems. 
Its  dimensional  stability  combines  with  that  of  the  glass  fiber 
to  deliver  finished  parts  that  have  minimum  deformation  over 
an  extremely  wide  temperature  ranfe. 


AnoMer  Best^Chotee 
for  you 


NEW 


2-Way  Radio  Communication  Equipment 
for  New  Public  Safety,  Land  Transportation, 
Industrial,  and  Citizen  Bands 


2-WAy 

RABtO 

BROUGHT  TO  FULL  SUCCESS 
BY 

Motorola 

WORLD  LEADERS  IN  2-WAY  RADIO 


— the  one  others  olwoys  try  to  copy 


Olid  f«nvi«lioy 
vfiit 


Now  you  can  have  all  the  advantages  of  uncongested 
non-interference  operation  up  in  the  450  megacycle  range _ 


. . .  for  F.C.C.  has  given  you  the  space,  and  Motorola 
has  built  for  you  the  quality  tool  for  best  results. 
It  is  now  released  for  sale  to  you  after  more  than  2  years 
of  rigorous  testing  and  service  in  the  field. 


Here,  once  again,  Motorola  has  put  your  best 
long-term  value  ahead  of  everything.  It  will  save  you 
up  to  25%  in  maintenance  alone. 


This  completely  new  design  has  the  same 
guaranteed,  obsolescence-free  features  that  make 
Motorola  equipment  all-ways  your  best  buy! 


Hi« 


Motorola,  Inc. 

Communications  & 
Electronics  Division 
4545  Augusta  Blvd. 
Chicago  51,  III. 


PLEASE  DISPATCH  LITERATURE  AND  HAVE  YOUR  ENGINEERS  CONTACT. 
(Name) 

(Company).  .  .. 

Address  .  . 

City  . State  . 
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370CB 


4700FA 


2405  ^ 


2404 


2336 


INSULATED 

TUBULARS 


^uaCicoh 

ERIE  RESISTOR  CORP.,  ERIE,  PA 

LONDON,  ENGLAND  •  •  •  •  TORONTO,  CANADi 


designed  for 

MINIATURIZATION,  RUGGEDIZATION 


Erie  Ceramicons  fulfill  cill  the  requisites  pacitors  are  shown  above.  Feed-Thru's 
for  efficient  by-passing — compact  de-  are  supplied  in  vctlues  up  to  2000  mmf, 
sign,  low  inductance,  and  conservative  Stand-Off  units  up  to  5000  mmf.  Tubular 

500  volt  D.  C.  rating.  Erie  Resistor  offers  and  Disc  units  up  to  .01  mfd.  Also  shown 

the  most  complete  line  of  ceramic  by*  above  are  two  Silver  Button  Micas  repre¬ 
pass  units  available.  Each  design  has  senting  the  370  series  for  vEdues  up  to 
been  thoroughly  proven  in  domestic  lOOOmmf  and  the  4700  series  for  values 
and  military  equipment.  up  to  6000  mmf.  Write  for  samples  to 

Eighteen  popular  styles  in  ceramic  ca-  meet  your  specific  requirements. 


For  the  Answer  to  Your  Insulation  Problem 

Look  Through  Line 


•  •• 


VARGLAS  SILICONE.  That’s  the  insulating  sleeving  and  tubing- 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500®  F 
above  to  85®  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 

VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 
PERMAFIL.  Tough,  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 

VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades— in- 
eluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 

VARGLAS  NON-FRAY  SLEEVING.  Three  types — may  be  subjected  to 
temperatures  up  to  1200®  F — for  applications  where  dielectric  require¬ 
ments  are  not  primary. 

VARFLO  TUBING  AND  SLEEVING.  New,  low-priced  —  for  applications 
where  unusually  high  temperatures  arc  not  a  factor.  A  real  economy  line, 
this. 

VARFLEX  COTTON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im- 
pregnants  —  for  applications  where  Fiberglas  products  are  not  required. 

SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil¬ 
ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula- 
tiqn  of  vinyl  polymers. 


SAMPLIST  All  you  want  with 
our  compliments.  For  free 
folder  of  our  com- 
plete  line,  just  clip 
and  mail  this 
coupon. 


VARFLEX 

CORPORATION 


MAKERS  OF  ELECTRICAL  INSULATING 

TUBING  AND  SLEEVING  I 


VARFLEX  Corporation,  308  N.  Jay  St.,  Rome,  N.  Y. 

Please  send  me  information  os  well  os  free  samples  of  your 
electrical  Sleeving  and  Tubing. 

I  am  particularly  interested  in  samples  suitable  for _ _ 


Name . 

Company . 
Street 
City - 


Zone _ State.. 
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For  any  soldering  job  that  demands  freedom  from  corrosion  and  conductive  flux 
residue  . . .  for  ease  of  working  and  unequalled  consistency  . . .  there  is  nothing  better 
than  Federated  Rosin  Core  Solder. 

Each  Rosin  Core  Solder  composition  . . .  there  is  a  variety  for  different  purposes 
...  is  a  tin  and  lead  alloy  with  a  rosin  flux  that  is  effective  hut  not  corrosive.  Because 
the  rosin  residue  is  chemically  inactive,  current  leakage  at  radio  and  television 
frequencies  is  prevented. 

Federated  Rosin  Core  Solder  is  a  quality  product  that  is  unsurpassed  for  the 
permanence  of  the  bond  it  produces . . .  for  the  consistently  easier  soldering  job  it 
does!  Look  for  it  in  1,  5,  20,  25.  and  50-pound  sizes  on  the  familiar  orange  and 
black  metal  spool.  Listed  by  L'nderwritcrs’  Laboratories  Inc. 


iiie 


AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.  Y, 


'I 
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NEW,  1 0  Me  Wide  Band  Oscilloscope 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
low  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo¬ 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 
ever-increasing  requirements  of  the  rapidly  expanding  elearonics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price, 
general  purpose  instrument. 


Y-Axis 

Defleaion  Sensitivity —15  millivolts 
peak  -  to  -  peak/cm 
Frequency  Response— DC  to  lOMc 
Transient  Response  —  Rise  Time  — 
0.035  microseconds 
Signal  Delay— 0.25  microseconds 
Input  line  terminations— 52,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage  — 60  cycle 
square  wave. 

Input  Imp.— 1  megohm,  30  mmf. 


-  SPECIFICATIONS  — 

X-Axis 

Sweep  Range  —  0.01  sec/cm  to  0.1 
microseconds/ cm 

Delay  Sweep  Range  —  5-5000  micro¬ 
seconds  in  three  ranges  —  contin¬ 
uously  adjustable 

Triggers  —  Internal  or  External,  -f 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trigger¬ 
ing  external  circuits  and  sweeps. 


General 

Low  capacity  probe 
Funaionally  colored  control  knobs 
ciinveniently  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscope 
cameras 

Dimensions  —  1 2  "  wide,  1 5"  high, 
19"  deep 
Weight— 55  lbs. 

Price  — $895.  F.  O.  B.,  Boston 


Vl’rite  for  full  color  booklet  with  complete  information. 


75  PITTS  STREET  BOSTON  14,  mass. 

i 
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^50,000  a  day- 
fbr  waiting! 


These  manufacturers  are  waiting. 

In  their  faaory,  the  produaion  line 
has  halted,  the  men  are  idle.  And  every 
day  of  this  inaaivity  is  costing  them 
S^O.OOO— and  more! 

Whar  happened?  One  small  break¬ 
down  in  an  important  machine  has 
stopped  the  works! 

Even  though  replacement  pans  are 
hundreds  of  miles  away,  there’s  one 


way  they  could  cut  those  days  of  waiting 
to  hours.  It’s  an  answer  that  is  saving 
thousands  of  manufaaurers  thousands 
of  dollars  every  day. 

That  answer  is— Air  Express! 

Air  Express  speed  means  production 
line  speed.  Whether  your  business  is 
factories,  films,  or  food,  you  can  profit 
from  regular  use  of  Air  Express.  Here’s 
why: 

it’s  fastest  —  Air  Express  gets  top 
priority  of  all  commercial  shipping 
services  —  gives  the  fastest,  most  com¬ 
plete  door-to-door  pick-up  and  delivery 
service  in  all  cities  and  principal  towns 
at  no  extra  cost.  '■ 

it’s  dependable  -r  Air  Express  pro¬ 
vides  -one-carrier  responsibility  all  the 


way  and  gets  a  receipt  upon  deliiery. 

it’s  profitable— Air  Express  service 
costs  less  than  you  think,  gives  you 
many  profit-making  opportunities. 

Call  your  local  agent  of  Air  Express 
Division,  Railway  Express  Agency. 


GETS  THERE  FiRST 
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SEND  THE  COUPON  FOR  COMPLETE  FACTS 


BUSS  FUSE  1^0^  [0^ 

Your  Reputation 


The  BUSS  Fuses  you  buy  today  are  the 
result  of  the  production  of  millions  upon  millions 
of  BUSS  Fuses  during  the  past  37  years.  These 
years  of  specializing  have  taught  BUSS  engineers 
how  to  make  fuses  of  unquestioned  high  quality  — 
and  still  maintain  a  competitive  price. 

To  make  sure  that  a  BUSS  Fuse  will 
always  operate  properly  under  service  con¬ 
ditions  .  .  .  each  and  every  BUSS  Fuse  is 
tested  in  a  highly  sensitive  electronic  device  that 
records:  —  the  fuse  has  the  right  capacity,  is 
properly  constructed  and  right  in  all  physical 
dimensions. 

Behind  the  established  reputation  of  BUSS  Fuses 
is  the  world’s  largest  fuse  research  laboratory 
and  the  world’s  largest  fuse  production  capacity. 

If  you  have  a  special  problem  con¬ 
cerning  electrical  protection,  let  our 
engineers  help  you  select  or  design  the 
right  fuse,  or  fuse  mounting,  to  meet 
your  needs.  Our  staff  of  engineers 
and  laboratory  are  at  your  service. 


BUSS  oiTm  a  complete  line  of 
fuies  for  Radio  *  Television  * 
Controls  *  Avionics  *  Radar  * 
Instruments  *  PLUS  a  com¬ 
panion  line  of  fuse  clips,  fuse 
blocks  and  fuse  holders. 


BUSSMANN  MF6.  CO. 

Univorsity  at  Jefferson  St.  Leals  7, 

Divifion  of  McOraw  Electric  Company 


BUSSMANN  Mfs  Co.  (OlUiion  of  McGtaw  Electric  Co.) 
Univeruty  at  Jeffetfon,  St.  Louis  7,  Mo. 

PleaM  Mtwt  me  bulletin  SFB  containins  complete  faett  on 
BUSS  imall  dimension  fuses  and  fuse  Sc  i  lets. 


AddrcM. 
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MILES 


I  turns 


VEEOER-ROOTIHC. 
HARTFORO.CONN.U.SA, 
SiUKIU  4  0 
iwm1t>540- 
2  T01 


EEPER-ROOT 


Elevator  Mileage  Recorders  give  accu¬ 
rate  figures  on  vertical  miles  ...  so  that 
it  can  be  plainly  seen... in  advance. ..when 
it’s  time  to  replace  cables,  overhaul  cars, 
motors,  and  what  have  you  .  .  .  including 
your  life.  ^ 

Yes,  the  V-R  wheelmark  monogram 
protects  millions  of  people  daily,  from  the 
depths  of  the  sea  to  the  stratosphere. 

Of  course,  not  all  V-R  Products  and 
services  are  available  nowadays 


. . .  but  if  your  work  counts  importantly 
in  defense,  then  you  can  count  on  Veeder- 
Root  to  help  you,  as  soon  as  rush  commit¬ 
ments  permit. 


VEEDER-ROOT  INCORPORATED 

“The  Name  That  Counta** 

HARTFORD  2.  CONN. 

Chicago  6,  Ill.  •  New  York  19  •  Greenville,  S.  C. 
Montreal  2,  Canada  .  Dundee,  Scotland 

Offices  and  agents  in  principal  cities 
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These  hermetically-sealed,  self-contained  power  supplies 
are  designed  to  transform  AC  to  high  voltage— low  cur¬ 
rent  DC  for  many  applications.  Our  exclusive  engineer¬ 
ing  techniques  and  oil-filled  construction  assure  smaller, 
lighter,  more  flexible  units. 


Applications: 


dust  and  electrostatic 
precipitators 


radiation  counters 
photoflash  devices 
spectographic  analysers 
projection  television  sets 

Send  us  your  requirements  and  ue  will  recommend  the  best  HiVolt  Power  Supply. 


oscilloscopes 
display  tubes 
etc. 


IfUNUrACTURIiS 

Cia%smtke  Capacitors 
Ptauiam  Capacitors 
Hil’olt  Pomer  Smpplifs 
Pulse  Forming  Srtmrks 


n  d  e  n  H  e  r  o  d  urtn  €!ompany 


7517  North  Clark  Street  •  Chicago  26, 


*  HiVolt  PourtT  Sapplin  . .  .  occupy  as  little  as  1/5  the  space;  weigh  as  little  as  20%  of  conventional  supplies 
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FRONT  VIEW, 
SX-73 


RADid  &  TELEVISION 

CHICAGO  24.  III. 


MANUFACTURER  OF 


THE  SX-73  COMMUNICATIONS  RECEIVER 


'f  **  A  Gibraltar  of  Stability** 

It  is  the  ultimate  in  all-wave  receivers  .  .  .  this 
jewel  of  precision  craftsmanship!  Refined  in  even  the 
r  smallest  detail,  the  SX-73  meets  the  tough 

^  military  communications  specifications. 

Hallicr afters  is  proud  to  place 
its  name  on  the  SX-73. 


Frequency  Range: 

540  kc  to  54  Ml-  in  six  turret -selecteil  biindi 
20  tul>es,  including  reotifier,  voltjiue 
regulation  and  ballast  tubes. 

Dual  conversion,  455  kc  and  6  Me  crystal 
controlled. 

Receiver  tyjie;  Single  sutierheterodyne 
in  tuning  ranges  of  540  kc  to  7.0  Me  and 
dual  conversion  on  tuning  ranges  from 
7.0  to  54.0  Me. 

Ty|K-s  of  signals;  AM,  CW,  MCW.  ICW, 
and  Carrier  Shift  Tele-typi-writer. 

Frequency  calibration:  2  tenths  of  one 
|>er  cent  or  less  at  all  frequencies. 

Image  rejection:  Not  less  than  80  db 
at  any  frequency. 

Front  panel  controls;  K.F.  gain,' AC 
on  off;  b.f.o.  pitch;  audio  gain;  r 
crystal  phasing;  selectivity; 

V.F.O.  ('rystal;  crystal  vernier; 

band  selector;  frequency; 

receiver  send;  CW  modulation;^^^^^^^| 

A. (i.f^  manual;  A.N.L. 

antenna 
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MIHIATURE  PRECISION 


ECKmS 


EXACTING  REQUIREMENTS  FOR  ELECTRONIC  INSTRUMENTATION 


HERMETICALLY 
SEALED.  Pin  cnntmtt  with 

body  yioto  to  coitomor't 
tpociUcoHon  nod  dotlfo. 


^le  co'pvnecto'ti^ ... 

CONSTANT  RELIABILITY 


AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y. 

MAi^uyAcrutRs  or  scieNriFK  mkisk>n  rouifMfNt  to*  ovf*  a  ouAumi  ot  a  ciNnwr 

•  CAMilAl  •  *IOJICTO*t  •  INLAROIRt  •  iXROSURI  MITIRt  • 


IMIWI 


f 
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Nickd  grid  wirt  and  strip,  fur* 
nishtd  in  this  case  by  Orivtr*Harris 
Company,  Harrison,  N.  J.  and  Sig¬ 
mund  Cohn  &  Co.,  N.  Y.,  N.  Y.  are 
components  in  this  tiny  (V'  long) 
pentode  amplifier  tube  used  in 
hearing  aids. 


Peanuts  to  Power 

tubes  perform  better  with  N/CKEL 


From  the  tiny  peanut  tube  in  hearing  aids  to  the  tremendous 
power  producer  in  transmitting  equipment ...  in  almost 
every  tube ...  electronics  manufacturers  turn  to  Nickel  to 
improve  |)erformance. 


In  cathodes,  side  rods,  lead  wires,  grids,  sleeves,  connect¬ 
ing  straps  ...  in  viitually  every  part . . .  it’s  Nickel's  sj)ecial 
qualities  that  make  that  part  do  its  special  job . . .  and  do 
it  l>etter. 


O  Excellent  forming  (]uality.  Simplifies  production  of 
precision  parts. 

O  Strong,  spot-welded  joints  practically  free  of  oxida¬ 
tion. 

•  Strength  to  maintain  precision  despite  handling  in 
mounting  parts. 

•  Rustproof  in  handling  and  storage.  Corrosion  resist¬ 
ing  to  sidvents  in  cleaning. 

•  lx)wer  gas  content.  Faster  evacuation  be<-aus«'  gas  can 
be  removed  at  higher  temj)eratures. 

•  Greater  strength  at  high  evacuation  temiwratures 
without  crystal  change,  means  less  change  in  dimen¬ 
sions  and  tube  constants. 

•  Better  electron  emission  from  coated  nickel  cathodes. 

•  Better  carbon  coating  adherence  w  ith  less  embrittle¬ 
ment  of  strip. 

•  Conducts  heat  better  at  elevated  tenq)eratures. 

•  Good  damping  characteristics  minimii'ing  micro- 
phonic  effects. 


lew  carbon  Nickel  wa«  the  choice 


ether  criticol  parti  in  thii  40 
million  watt  power  tube  pro¬ 
duced  by  the  Chathom  Electronics 
Corp.,  Newark  7.  N.  J. 


Perhaps  there’s  a  Nickel  or  a  Nickel  .Alloy  that  will  help 
improve  your  product's  performance.  There’s  a  concise 
booklet  available— “Inco  Nickel  .Alloys  for  Electronic  Uses” 
which  may  answer  your  questions.  Send  to  Bruce  Winter 
for  your  copy  today.  Also,  if  you  have  a  special  metal 
selection  problem,  just  write  giving  full  details. 

Nickel  and  Nickel  Alloys  are  on  extended  delivery,  so 
All  of  which  means  an  electronic  tube  made  with  Nickel  anticipate  needs.  It  pays  to  order  well  in  advance,  always 
and  Nickel  Alloy  components  can  perform  better,  whatever  giving  NBA  rating  and  full  end-use  information, 
its  application. 


The  International  Nickel  Company,  Inc. 

67  Wall  Street,  New  York  5,  N.  Y. 

NIGKEl  A  ALLOYS 


MONELr;  •  "r'(g)  MONEL  •  "K"®  MONEL 
"KR"®  MONEL  •  "S"®  MONEL  •  NICKEL 
LOW  CARBON  NICKEL  •  DURANICKEL®  •  INCONEL: 
INCONEL  "X"®  •  INCOLOY®  •  NIMONICS 
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HOLE  FOR 
MOUNTING 


STUD  FOR 
MOUNTING 


HIGH  CURRENT 
LOW  INDUCTANCE 

STACKPOIE  CORE 


CONDUCTOR 
STACKPOIE  CORE 


CONDUCTOR 

LOW  CURRENT 
HIGH  INDUCTANCE 


j 
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The 

IJCINITE  CO.  ^ 

Newtonville  60,  Mass. 

Division  of  United-Carr  Fastener  Corp. 


pisjjAnode  ^ 

Connectors 


Also  available  is  the  right  angle  connector 
with  rubber  suction  cup  shield  for  recessed 
small  ball  caps. 

Other  special  corona  resistant  connectors 
and  adaptors  are  available  or  can  be  readily 
designed  for  specific  requirements. 

Wire  leads  are  furnished  to  customer’s  speci¬ 
fications. 

Ucini  te  offers  complete  design  and  engineering 
services  as  well  as  volume  production  facilities. 


L’cinite  Anode  Connectors  are  available  in 
.several  types  for  standard  reces.sed  small  cavity 
caps  in  cathode  ray  tubes.  Straight  or  right 
angle  lead  connections  can  be  made  with  or 
without  insulating  shields.  Shields  are  made 
from  corona  resistant  neoprene  or  silicon. 

Good  contact  and  firm  holding  power  are 
assured  by  silver  plated,  heat  treated  steel 
L'nited-Carr  Plug  Buttons.  Metal  parts  are  de¬ 
signed  to  keep  corona  at  a  minimum. 


In 


ELECTRICAI.  ASSEMBLIES, 
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&  OFFERS 

COMPLETE  COVERAGE 


1.  ..Ir  electronic  test  instrumentation.. 

Today,  -hp-  offers  complete  instrumentation  for  virtually 
every  type  of  electronic  measuring.  For  audio  work,  -hp- 
oscillators  and  generators,  H  to  10,000,000  cps.  For  voltage 
measurements,  vacuum  tube  voltmeters  (ac  and  battery)  2  to 
700,000,000  cps.  For  VHF,  UHF  and  SHF,  signal  generators 
10  to  7,600  me.  For  microwave,  a  broad-band  line  covering 
all  coaxial  and  6  most -used  waveguide  frequencies.  For  miao- 
wave  impedance  and  power  measurements,  complete  new 
instrumentation,  10  to  12,400  me.  For  frequency  measure¬ 
ment,  standards,  monitors  and  cycle  counters,  .01  to  200 
me.  These  and  more  —  over  200  fast,  accurate,  easy-to-use 
instruments  —  the  world  s  most  complete  coverage  of  elec¬ 
tronic  measuring  needs. 


2.  ..in  convenient, “next-door"  service.. 

•hp  has  seleaed  the  best  independent  organizations  in  Amer¬ 
ica  to  give  you  person-to-person  help  with  your  measuring 
problems.  You  are  served  by  elearonic  specialists— men  trained 
by  Hewlett-Packard,  fully  informed  about  all  -hp-  instruments. 
These  men  save  your  time  by  helping  selea  exact  instrumen¬ 
tation  you  require.  They  can  offer  expert  counsel  on  your 
measuring  problems.  They  are  located  in  major  business  cen¬ 
ters,  as  near  to  you  as  your  telephone.  Call  them  whenever, 
whtnvtr  you  need  personal  help,  in  your  plant,  today! 

The  -hp-  field  service  program  saves  time! 

The  -hp-  direct-to-you  sales  policy  saves  money! 

HEWLETT-PACKARD  COMPANY 

23MA  PAOt  Mill  ROAD  •  PAID  AIVO,  CAIIFORNIA.  U.S.A. 


There  is  a  trained 
-hp-  representative  near  you! 


aibuqvtrRiit.  Niw  Miiic* 

Neely  Enterprises 
107  S.  Washington  St. 
Albuquerque  S-8731 

Boston  IS,  Massachusetts 
Burlingame  Associates 
270  Commonwealth  Ave. 
KEnmore — 6-8100 

Chicago  40,  llllaois 
Allred  Crossley  &  Associates 
4501  N.  Ravenswood  Ave. 
uptown  8-1141 

Cleveland  IS,  Ohio 

M.  P.  Odell  Co. 

2536  Euclid  Ave 
PRospect  1-6171 

Dallas  S,  Teias 
Earl  Lipscomb  Associates 
P.  0.  Box  8042 
Elmhurst  5345 

Dayton  2,  Ohio 
Alfred  Crossley  &  Associates 
410  W.  First  St. 
Michigan  8721 

Denver  3,  Colorado 
Ronald  G.  Bowen  Co. 

852  Broadway 
AComa  5211 

Detroit  S,  Michigan 

S.  Sterling  Company 
13331  Linwood  Ave. 
TOwnsend  8-3130 

Fort  Myors,  Florida 

Arthur  Lynch  &  Associates 
P.  0.  Box  466 
Fort  Myers  5-6762 

High  Point,  North  Carolina 
Bivins  6  Caldwell 
Security  Bank  Bldg. 
High  Point  3672 

Houston  S,  Texas 
Earl  Lipscomb  Associates 
2420-B  Rice  Blvd. 

P.  0.  Box  6573 
Linden  9303 


lot  Angelos  46,  California 
Neely  Enterprises 
7422  Melrose  Ave. 
WEbster  3-9201 

New  York  13,  New  York 

Burlingame  Associates 
103  Lafayette  St. 

OIgby  9-1240 

Philadelphia  (Upper  Darby), 
Pennsylvania 

Burlingame  Associates 
7060  Garrett  Road 
Flanders  2-1597 

Pkoenii,  Arizona 

Neely  Enterprises 
32  West  Jefferson  St. 
Phoenix  4-7311 

Sacramento,  California 
Neely  Enterprises 
309  Ochsner  Bldg. 

Gl  Ibert  3-7461 

Salt  Lake  City,  Utah 
Ronald  G.  Bowen  Co. 

P.  0.  Box  2215 
Murray  900 

San  Francisco  18,  California 
Neely  Enterprises 
2830  Geary  Blvd. 
WAInut  1-3960 

Seattle  9,  Washington 

Ron  Merritt  Company 
217  Ninth  Avenue  North 
SEneca  4948 

St.  Louis  B,  Missouri 
HarrIs-Hanson  Company 
5506  S.  Kingshighway 
SWeetbrier  5584-85 

Syracuse  2,  New  York 

Burlingame  Associates 
712  State  Tower  Bldg. 
Syracuse  2-0194 

Toronto  2-B  Ontario,  Canada 
Atlas  Radio  Corporation,  Ltd. 
560  King  St.,  West 
WAverley  4761 

.  Washington  9,  D.  C. 
Burlingame  Associates 
2017  S  Street  N.  W. 
DEcatur  8000 
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Other  Jeffers  Products 

ceromic  capocitors  •  di»c  cgpocitors 
high  voltage  condensers  •  copristors 

Other  Speer  Products 
for  the  Electronics  Industry 

anodes  •  contocfs  •  resistors  •  iron 
cores  •  discs  *  brushes  •  molded 
notched*  coil  forms  •  battery  carbon 
graphite  plates  and  rods 
•Patented 

Other  Speer  Oivisionc  Speer  Resistor, 
*■  ^emotional  Graphite  &  Electrode 


Jeffers  Electronics  Division 
Speer  Corbon  Compony 
Du  ftois,  PennsyWonio 


assures  top  performance  of 

JEFFERS 

high  voltage  capacitors 


You  can  be  sure  of  maximum  results  from  Jeffers  high  voltage 
television  capacitors  for  two  reasons: 

FIRST— every  unit  is  100%  inspected  for  capacity,  power 
factor,  leakage,  and  voltage.  The  testing  device  is  adjustable, 
permitting  each  capacitor  to  be  held  at  high  test  voltage  for 
any  specified  length  of  time.  Thus  there  is  no  chance  for  a 
defective  part  to  get  by. 

SECOND— these  high  voltage  capacitors  are  extremely  well 
made.  They  are  completely  encased  in  a  special  thermosetting 
maiding  material  of  exceptional  strength.  All  terminals  are 
securely  soldered  to  the  high  dielectric  constant  ceramic  body. 
The  entire  unit  is  impregnated  under  vacuum  with  a  micro¬ 
crystalline  wax  to  give  extra  protection  against  moisture. 
Jeffers  high  voltage  capacitors  are  ideal  in  circuits  for  filtering 
or  by -passing,  where  the  AC  component  is  small.  Why  not  put 
them  to  work  for  you?  Write  today  for  our  specification  fleets. 
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WARD  LEONARD 


The  Triumph  Manufacturing  Co. 
illey  duty  in  the  Navy  requires 
a  motor  control  as  rugged  . 
as  the  machine’^ 


Mr  Sheldon  B.  Storer  (rifht)  and 
Samuel  T.  Bryant  (left),  Sheldon 
Storer  &  AMociates,  Cincinnati,  Ohio, 
representative*.  Ward  Leonard  Elec* 
trie  Company. 


This  Triumph  vertical  "kitchen"'  machine  is  used  by  the 
Navy  for  everything  from  mixing  dough  to  cutting  French- 
fried  potatoes,  grinding  coffee,  sharpening  cutlery. 

Such  machines  are  operated  by  a  wide  variety  of  people 
wherever  naval  vessels  or  installations  are  found  and  it  is  essen¬ 
tial  to  keep  them  in  operation  with  a  minimum  of  down-time. 

In  order  to  meet  exacting  Navy  standards.  Triumph  consulted 
Ward  Leonard  for  a  motor  control.  Because  of  their  long  ex¬ 
perience  and  excellent  record  in  the  production  and  development 
of  Navy  controls  of  many  types.  Triumph  was  assured  that 
Ward  Leonard  could  supply  them  with  sturdy,  trouble-free 
equipment  which  would  match  the  construction  of  their  rug¬ 
gedly  built  machines. 

The  Ward  Leonard  controllers  used  by  Triumph  vary  only 
depending  on  whether  the  power  supply  is  a-c  or  d-c.  For  d-c 
applications  they  are  Ward  Leonard,  Bulletin  43)6,  across-the- 
line  starters,  magnetic  type,  continuous  duty,  semi-automatic 
operation  with  overload  and  low  voltage  protection,  drip-proof 
enclosure  and  sprayt'ight  pushbutton  station;  Bulletin  4631  is  the 
equivalent  for  a-c  applications. 

Complete  operating  and  maintenance  instruction  books  were 
supplied  the  Navy  as  a  result  of  the  team  work  of  William  Leuze, 
chief  engineer  of  Triumph,  and  Samuel  Bryant  of  Ward  Leonard. 

Ward  Leonard  field  engineers  are  always  ready  to  work  with 
you  to  solve  your  electrical  control  problems.  When  your  produc¬ 
tion  demands  exact  engineering,  quality  manufacturing,  prompt, 
efficient  handling  and  shipping,  call  on  Ward  Leonard. 


I 


TO  INSl'RE  HIGH  METAL  QUALITY,  Frank 
DePaola,  chemist,  studies  samples  micro¬ 
scopically  for  grain  and  crystal  structure. 


AN  A-c  MOTOR  CONTROLLER  Undergoes  a 
careful  wiring  check  by  Donald  A.  Parsons 
of  Ward  Leonard's  Test  Department. 


At  sea.  electrical  controls  or  compo¬ 
nents  must  meet  exacting  service  con¬ 
ditions  involving  mechanical  shock, 
vibration,  salt  spray,  plus  pitch  and  roll. 

The  Ward  Leonard  control  line  in¬ 
cludes  devices  designed  especially  for 
Navy, Coast  Guard  and  Maritime  use,as 
well  as  the  well-knowti  industrial  con¬ 
trol  line.  For  example.  Ward  Leonard 
makes  pushbutton  stations  for  the  Navy 
and  Maritime  applications,  and  a  com¬ 
prehensive  line  of  commercial  push¬ 
button  stations.  This  holds  true  for  a 
great  variety  of  components. 


MAGNETIC  OVERLOAD  RELAYS  are  tested  for 
tripping  lime  by  Anthony  J.  Bcllitto  before 
they  are  installed  on  motor  control  panels. 


COMPONENTS  OE  A-C  SOLENOID  STARTERS  are 
being  assembled  in  Ward  Leonard’s  plant 
in  Mount  Vernon,  New  York. 


Ward  Leonard  frequently  builds  spe¬ 
cial  control  items  which  involve  contac¬ 
tors,  starters,  rheostats,  relays,  resistors, 
and  other  major  elearic  components. 

Ward  Leonard  controls  are  of  unit 
construction.  Each  component  is  manu¬ 
factured  and  tested  independently. 
These  components  are  then  combing 
and  mounted  to  suit  customer’s  exact 
requirements. 

Consult  Ward  Leonard  on  the  ex¬ 
treme  flexibility  and  adaptability  of 
Ward  Leonard  controls  and  compo¬ 
nents  to  meet  your  special  needs. 
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From  PT  Boats  to  Battle  Wagons  — 
Ward  Leonard  Designs  Controls  to  Meet 
Exacting  Specifications 


Word  loooord’t  com- 
pl«f«  •n9«ooofi»9  Foxt- 
book,  "Handbook  of 
Power  Res^tors/'  $3. 
per  copy. 
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These  unrctouched  photos  of 
oscilloscope  screens  show  the  effect 
obtained  by  connecting  a  globar 
type  BNR  resistor  in  series  with 
a  fixed  resistor  across  a  115  volt  60 
cycle  supply. 


^  THESE  ADVANTAGES  are  realized  in  magnetic  sole 


v'Uie  for  Bulletin 
GR-2  which  contains 
detailed  engineering  data. 
Address  The  Carborundun 
Company,  globar  Divisio 
Dept.  EL  87-113, 

Niagata  Falls,  N.  V. 


The  Gray  Executive  Model  AUOOGRAPH  machine  pictured 
here  it  one  of  a  complete  line  of  dictating  ond  sound- 
writing  equipment.  Above,  right,  sketch  shows  how  Index 
Strip  Holder  is  attached  with  Push-On  Type  SPEED  NUTS. 
5  SPEED  NUTS  and  studs  replace  5  special  threaded  studs, 
5  Bronze  lock  Woshers  and  S  Brass  Hex  Nuts. 


PUSH-ON  SPEED  NUTS* 

A/ew  T^ecotcO 

FOR  GRAY  AUOOGRAPH 


of  industries.  Take  a  second  look  at  some  of  your 
assembly  operations  with  an  eye  to  keeping  costs 
down  and  quality  production  UP;  your  Tinnerman 
representative  is  prepared  to  help.  SPEED  NUTS 
are  the  most  economical  fasteners  ever  developed  — 
to  prove  the  point,  we’d  like  to  make  a  comprehen¬ 
sive  Fastening  Analysis  of  your  product  line.  In  the 
meantime,  write  for  your  copy  of  SPEED  NUT 
Savings  Stories,  TINNERMAN  PRODUCTS, 
INC.,  Box  6688,  Cleveland  1,  Ohio.  In  Canada: 
Dominion  Fasteners,  Ltd.,  Hamilton.  In  Great 
Britain:  Simmonds  Aerocessories,  Ltd.,  TVeforest, 
Wales.  In  France:  Aerocessoires  Simmonds,  S.  A. — 
7  rue  Henri  Barbusse,  Levallois  (Seine)  France. 
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Here’s  how  SPEED  NUTS  made  a  50%  savings  in 
time,  and  a  75%  material  savings  in  the  assembly 
of  Gray  AUOOGRAPH  Dictating  Machines  .  .  . 


Engineers  at  Gray  Manufacturing  Company  took  a 
second  look  at  the  index  strip  on  their  Audograph 
Machine  and  this  is  what  they  found.  Five  standard 
Tinnerman  Push-On  Type  SPEED  NUTS  could  be 
zipped  over  plain  studs  to  attach  the  complete 
Index  Strip  Holder  Assembly  in  half  the  time  .  .  . 
replacing  hex  nuts,  lock  washers  and  eliminating 
special  threaded  studs. 

This  is  just  one  of  the  many  SPEED  NUT  Savings 
Stories  being  reported  every  day  in  a  wide  variety 


Built  for 
the  toughest 
service .... 


Mallory  Q  Series 
Wire  Wound  Controls 


If  you  need  a  wire  wound  eontrol  that  will  stand  up  under  the 
most  severe  eonditions,  here’s  the  answer  to  your  prohleni— 
Malhiry  Series  Q  controls.  These  new  features  make  the  Q  series 
your  best  choice  for  military  and  other  exacting  applications: 

IMPERVIOUS  TO  MOISTURE  AND  FUNGUS:  all  insulation  used  in  this  control  is  made  of 
high  resistance  material  which  has  exceptionally  low 
moisture  absorption  .  .  .  treated  to  prevent  fungus  growth. 

WEATHERPROOF  FINISH:  nickel  plated  case,  stainless  steel  shaft,  and  all  other  metal  parts 
will  pass  a  100-hour  salt  spray  test. 

LONGER  LIFE:  hard  nickel-silver  contacts  withstand  the  wear  of  thousands  of  rotations. 

SELECTION  OF  TAPERS:  all  standard  JAN  tapers  are  available. 


In  addition  to  these  standard  features,  Q  series  controls  can 
be  supplied  in  a  number  of  special  variations  invaluable  in 
applications  requiring  complete  waterproofing  or  extreme  resis¬ 
tance  to  vibration: 

WATERPROOF  SHAFT  BUSHING:  a  waterproof  gasket  between  shaft  and  bushing,  sealed  with 
silicone  grease,  prevents  leakage  along  the  shaft. 

WATERPROOF  PANEL  SEAL:  gasketed  seal  prevents  leaks  at  the  point  of  panel  mounting. 

BUSHING  LOCK:  a  split  bushing,  when  tightened,  prevents  shaft  rotation  even  under  severe 
shock  and  vibration. 


Mallory  carbon  controls  —  with  all 
the  construction  features  of  the 
wire  wound  units  — are  also  avail¬ 
able  in  the  Q  series  design. 


For  full  information  on  Q  series 
controls,  call  or  write  Mallory  to<lay. 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Elactromachanical  —  Resistors  •  Switches  •  Television  Tuners  *  Vibrators 
Electrochemical— Capacitors  *  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical— Contacts.Special  Metals  and  Ceramics*  Welding  Materials 
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Series 

Wans 

Diameter 

Similar 

JAN  Type 

QC 

2 

IVh" 

RAIS 

QR 

2 

1'/." 

RA20 

QNJ 

4 

IH" 

RA25  A  RA30 
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CROSS 

TALK 

►  AGE  .  .  .  Electronics  is  often 
called  a  young  man’s  business, 
despite  the  fact  that  it  is  now  well 
out  of  swaddling  clothes. 

Our  field  continues  to  attract 
young  men,  and  profits  from  their 
freshness  and  virility.  It  does  so 
for  two  reasons.  First,  the  poten¬ 
tial  applications  of  electronics  still 
seem  boundless.  Second,  the  field 
now  also  represents  one  of  the 
country’s  most  important  going 
businesses.  Mere  newness  is  no 
longer  the  sole  attraction. 

The  industry  itself  is  frequently 
fascinated  by  youth  alone  and, 
currently  desperate  for  techni¬ 
cians,  sometimes  robs  the  cradle. 
There  are  signs  of  returning  good 
sense  in  Help  Wanted  ads.  Several 
companies  are  deliberately  bidding 
for  the  engineering  experience 
found  side  by  side  with  age.  Others 
are  welcoming  older  engineers  into 
management. 

A  good  oldster  is  better  than 
a  bad  youngster.  A  good  youngster 
is  better  than  a  bad  oldster.  The 
yardstick  is  ability,  not  age. 

►  BOATS  ...  In  the  approaching 
summer  season  we  will  spend  what 
is  laughingly  called  spare  time 
cruising  Long  Island  Sound  under 
power  and  sail. 

Marine  radiophone  VVC2G00, 
aboard  “Dolphin,”  taxes  the 
rarely-charged  storage  battery. 
Amateur  station  W2TY  normally 
remains  silent  for  this  reason,  and 
because  two  hobbies  overtax  week¬ 
end  recuperative  powers.  The  idea 
of  installing  an  electronic  depth 


finder  is  nevertheless  appealing. 
But  there  is  a  bug. 

Units  we’ve  seen  tell  how  much 
water  is  under  the  boat.  Since  we 
normally  puddle-jump  close  in¬ 
shore,  what  is  needed  is  one  that 
puts  out  a  nice  narrow  pencil  of 
ultrasonic  energy  ahead.  This 
would  enable  us  to  duck  unlighted 
buoys  on  night  runs  and  safely 
grope  our  way  into  tight  and 
shallow  little  harbors. 

There’s  a  market  for  a  different 
kind  of  design. 

►  PARTS  ...  As  transistors  de¬ 
velop  commercially,  electronic  cir¬ 
cuitry  will  change.  This  is  widely 
recognized.  Among  other  things, 
input  and  output  impedances  are 
quite  different  from  those  involved 
in  conventional  tubes. 

Not  so  widely  appreciated  is  the 
certainty  that  other  component 
parts  will  change  too.  Consider 
several  publicized  virtues  of  the 
transistor.  It  is  small.  It  requires 
no  heater  current.  It  operates  at 
low  voltages.  So  associated  parts 
will  also  have  to  be  small,  and 
their  ability  to  handle  watts  may 
be  a  minor  rather  than  a  major 
design  consideration. 

Maybe  we  are  in  for  an  era  of 
sub-subminiature  components.  Or 
do  you  prefer  micro-miniature? 

►  DEFINITION  .  .  .  Making  the 
rounds  in  Washington  to  sort  out 
the  facts  and  fictions  that  so  ob¬ 
sess  this  and  other  industries,  we 
picked  up  a  phrase  about  the  city 
that  explains  why  such  checking 


of  rumors  is  necessary. 

Washington,  it  is  said,  is  “the 
only  place  in  the  country  where 
sound  travels  faster  than  light.” 

►  SPECIALIZATION  .  .  .  Engi¬ 
neering  is  a  highly  specialized 
field  of  endeavor.  Don’t  look  now,  ; 
but  right  in  your  own  shop  it  is  1 
rapidly  becoming  even  more  so.  ;; 

There  are  administrative  engi-  ’ 
neers,  development  engineers,  sys- 
terns  engineers,  project  engineers,  | 
product  engineers,  standards  engi-  | 
neers,  production  engineers,  qual-  1 
ity  control  engineers,  test  engi-  I 
neers,  packaging  engineers,  field  i 
engineers  and  even  publication 
engineers.  Probably  we’ve  left  out 
a  few. 

Electronic  applications  of  one 
kind  or  another  are  becoming  so 
complex  that  engineers  are  sub¬ 
dividing  right  in  their  own  baili¬ 
wick. 

►  SHOPTALK  .  .  .  Many  readers  | 
have  found  “Industry  Report”  (p  | 
5)  interesting  and  valuable,  if  not  2 
downright  indispensable.  Others  I 
have  found  “Production  Tech-  * 
niques”  fp  228)  ditto.  But  some  are 
apparently  so  far  behind  in  their 
reading  that  they  are  not  yet 
aware  of  these  two  innovations 
running  regularly  since  February. 

A  piece  of  our  editorial  hide 
adheres  monthly  to  these  two  new 
departments.  So.  we  can’t  resist 
planting  this  sixth-month  call-up. 

Not  even  electronically  do  we 
know  a  way  to  put  a  steam  whistle 
on  the  contents  pftge. 
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Weighing  industriol-procets  ingredient  by  electronic  control.  Equipment  shown  Is  manually  sequenced.  Fully  automatic  controls  hondle 

seTeral  ingredients 


Remote-Control 
Automatic  Weighing 


Automatic  proportioning  of 
.solid  and  liquid  ingredients  for 
industrial  processes  is  accomplished 
electronically  by  the  Richardson 
Select-O-Weigh.  This  device  per¬ 
mits  remote  control  of  one  or  more 
automatic  scales  to  deliver  an  un¬ 
limited  number  of  commodities  into 
a  continuous  process  either  cumula¬ 
tively  or  consecutively.  For  ex¬ 
ample,  a  proportioning  system  in¬ 
stalled  in  a  rubber-processing  plant 
allows  four  different  grades  of  car¬ 
bon  blacks  to  be  weighed  accumula¬ 
tively  into  a  single  scale-hopper  ac¬ 
cording  to  preselected  schedules. 
Upon  completion  of  the  required 
accumulation,  the  machine  dis¬ 
charges  its  load  and  is  ready  to 
begin  a  new  cycle. 

The  sy.stem  comprises  a  dial  scale, 
a  remote  weight-setting  vernier 
dial,  and  an  electronic  cut-off  switch 
to  stop  the  various  feeders  when  the 
correct  weight  of  an  ingredient  has 
been  attained.  The  cut-off  switch 
is  actuated  by  proximity  of  a  metal 
flag  on  the  weight-scale  pointer  to 


By  ENRICO  KLEIN 

Chief  Electrual  Engineer 
Richardson  JScalc  Co.,  C’/i7(o»i,  X.  ./. 

a  plastic-enclosed  metal  flag  re¬ 
motely  positioned  on  the  periphery 
of  the  weight-scale  dial  by  means  of 
a  servomechanism. 

Figure  1  shows  .schematically  the 


FIG.  I — Syitam  achamatic  ihowing  screw 
feeders,  weigh  hopper,  and  weighing 
machine 


physical  arrangement  of  the  weigh¬ 
ing  mechanism  and  feeders.  The 
loading  cycle  of  the  scale  is  as  fol¬ 
lows:  The  electronic  proximity- 
switch  flag  advances  to  the  position 
pre-established  on  the  servo  pickup 
coil  scheduling  the  first  weighing. 
The  first  feeder,  indexed  by  selec¬ 
tion,  starts.  When  the  flag  mounted 
on  the  dial-scale  pointer,  in  advanc¬ 
ing,  meets  the  proximity  flag,  the 
feeder  stops.  The  proximity  flag 
then  proceeds  immediately  to  the 
position  pre-established  by  the  .set¬ 
ting  of  the  pick-up  coil  scheduling 
the  second  weighing  and  the  second 
feeder  starts. 

Adequate  time  lags  introduced 
into  the  cycle  permit  the  flag  to 
position  it.self  before  the  feeder 
initiates.  At  the  conclusion  of  the 
second  feed,  the  remaining  ingredi¬ 
ents  are  added  proportionally  as 
scheduled.  When  the  weighing  cycle 
is  complete,  the  machine  rests 
awaiting  the  discharging  impulse. 
The  order  of  feeder  selection  is  not 
cr.tical  and  several  pick-up  coils 
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FIG.  2 — SarromachcmUin  poiitloiia  proxiin-  FIG.  3 — ProxlmllF  ilaq-lo-tcala  pointer  copocitanco  tune*  t-i  OKillator  oi  sharply- 
ity.iwttch  laming  plota  to  program  daiirad  reionant  iwitch  circuit.  Dioda  output  voltaga  iiraa  thyrotron  with  10,000.ohm  raloy  in 
watght  plot*  circuit 


Industrial  control  circuits  applied  to  automatic  weighing  facilitate  remote  batching  of 
process  ingredients.  Desired  weights  set  up  on  vernier  dial  are  automatically  obtained 
in  proper  sequence  from  storage  bins  by  servomechanism 


may  be  sequenced  to  operate  the 
same  feeder. 

Each  time  the  scale  is  discharged, 
a  permanently  adjusted  pick-up  coil 
is  switched  into  the  servomechan¬ 
ism.  This  compels  the  proximity 
switch  to  position  itself  at  the  zero 
or  tare  balance  position  on  the 
weight-scale  dial.  The  proximity- 
switch  circuit  is  then  actuated  and 
a  signal  indicates  complete  evacu¬ 
ation  of  the  scale’s  weigh  hopper 
before  the  next  cycle  is  initiated. 
An  alarm  pilot  light  indicates 
failure  of  the  tare-check  circuit  to 
the  operator. 

Servomechanism 

The  proximity-flag  positioning 
servo  consi-sts  of  two  linear  vari¬ 
able-differential  transformers  con¬ 
nected  as  shown  in  Fig.  2.  Each 
transformer  consists  of  three  coils 
wound  on  a  single  spool  with  a  free- 
moving  armature  of  magnetic  mate¬ 
rial  mounted  inside  the  spool.  Al¬ 
ternating  current  is  supplied  to  the 
center,  or  primary  coil  C  and  the 
magnetic  flux  generated  by  this  coil 
is  distributed  by  the  armature  so 
that  a  voltage  is  induced  in  the  sec¬ 
ondary  coils  A  and  B.  If  the  arma¬ 
ture  is  symmetrically  located,  the 
induced  voltages  will  be  equal,  but 
if  the  armature  moves  to  the  left 
(up)  the  induced  voltage  in  coil  A 


will  be  greater  than  the  induced 
voltage  in  coil  B.  If  the  armature 
moves  to  the  right  (down)  the  volt¬ 
age  in  coil  B  will  be  greater  than 
that  induced  in  coil  A.  In  normal 
operation  the  coils  are  connected  in 
a  series  bucking  relationship  so 
that,  when  the  armature  is  centered 
and  both  coils  have  equal  voltages 
induced,  the  resulting  output  is 
zero.  If  the  armature  moves  to  the 
left  a  voltage  of  one  phase.  A,  will 
predominate  and  if  the  armature 
moves  to  the  right  a  voltage  of  the 
other  phase,  B,  will  predominate. 
Phase  A  will  differ  from  phase  B  by 
180  degrees. 

The  pick-up  transformer  is  con¬ 
nected  to  the  vernier  dial,  which  is 
graduated  in  pounds  and  installed 
on  the  control  panel.  This  manual 
control  is  so  calibrated  that  0.1  inch 
motion  of  the  servo  pick-up  coil 
armature  represents  full-scale  dis¬ 
placement  of  the  weighing-scale 
dial.  Since  the  vemler-dial  gradua¬ 
tions  are  therefore  proportional  to 
the  peripherically  located  weight 
markings  on  the  weight-scale  dial, 
the  servomechanism  can  be  used  to 
position  the  proximity-switch  flag 
at  the  desired  ingredient  weight. 

The  electronic  proximity  switch 
consists  of  a  frequency-drift,  pro¬ 
portional-output  triggering  circuit 
shown  schematically  in  Fig.  3. 


Oscillator  tube  Vi  is  tuned  to  the 
broadcast  frequency  that  will  de¬ 
liver  highest  power  output  through 
the  i-f  transformer  at  456  kc  and 
through  the  conventional  mixer- 
oscillator  circuit  of  V,.  Tuning  is 
performed  by  C,  and  the  fixed  set¬ 
ting  of  the  sensing  plate  in  proxim¬ 
ity  to  the  scale-pointer  flag. 

Circuit  Details 

Coupling  coil  L,  is  a  Meissner- 
type  14-1022  broadcast  antenna 
transformer.  The  mixer-oscillator 
stage  is  a  conventional  arrange¬ 
ment.  Output  voltage  through  diode 
V,  when  the  oscillator  swings  at  the 
calibrated  radio  frequency  of  ap¬ 
proximately  1,650  kc  with  the  flag  ' 
in  proper  proximity  to  the  scale 
pointer  is  approximately  100  volts, 
while  it  is  only  0  to  10  volts  when 
off  re.sonance.  The  voltage  gradient 
between  these  two  conditions  is  due 
to  the  .sharply  tuned  i-f  trans¬ 
former. 

The  rectified  output  is  fed  into  a 
2D21  thyratron  the  triggering 
point  of  which  is  adjusted  by  bia.s- 
ing  potentiometer  R,.  Automatic- 
timed  interlocks  in  the  process-con¬ 
trol  circuit  reset  the  thyratron  plate 
circuit,  dropping  out  the  plate  relay, 
by  interrupting  it  at  point  A.  A 
10,000-ohm,  plate-circuit,  plug-in 
relay  is  used. 
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FIG.  1 — Schematic  diagram  oi  the  (tobi- 
liied  binary  counter.  The  two  transiitori 
are  point^ontact  type 


FIG.  2 — Stabilized  tingle  transiitor  ior 
triggering  pulse  input 


FIG,  3 — Cbaracteristic  and  load  line  lor 
circuit  oi  Fig.  2 


TWO  TRANSISTORS  are  employed 
in  the  general-purpose  binary 
counter  with  two  stable  d-c  equilib¬ 
rium  points  described  herein.  The 
counter  may  be  triggered  from 
one  stable  point  to  the  other  by 
the  application  of  pulses  of  the 
same  polarity  to  a  common  input 
terminal. 

Figure  1  is  a  schematic  diagram 
of  the  counter.  Two  balanced 
transistor  .stages  with  back  coup¬ 
lings  between  collectors  and  bases, 
consisting  of  C,  and  i?.,  C,  and  R» 
are  used.  Direct  d-c  coupling  is 
obtained  by  load  resistor  R,.  and 
direct  a-c  coupling  between  emitters 
by  C.. 

Regenerative  paths  for  a-c  sig¬ 
nals  are  provided  by  the  couplings 
as  well  as  d-c  paths  to  achieve  sta¬ 
bility  once  the  transient  effects  have 


Binaiy  Counter 


subsided.  A  diode  steering  circuit 
consisting  of  D,  and  D,  impresses 
triggering  pulses  upon  the  transis¬ 
tor  bases.  The  steering  circuit  is 
given  direction  by  the  difference  of 
potential  existing  between  the 
bases  when  one  unit  is  in  the  on 
condition  and  the  other  in  the  OFF 
condition. 

The  common  emitter  resistance 
Rv,  eliminates  the  necessity  for  a 
separate  biasing  supply  for  the 
emitters  because  it  always  passes 
the  emitter  current  of  the  on  stage 
to  provide  the  biasing  potential  for 
the  OFF  stage.  The  circuit  also  uti¬ 
lizes  base  stabilization  and  a  fea¬ 
ture  insuring  low  triggering 
requirements. 

Stabilization  Feature 

Triggering  sensitivity  and  stable 
operating  points  of  transistor  trig¬ 
ger  circuits  may  be  affected  mark¬ 
edly  by  variations  among  transis¬ 
tors  and  by  variations  in  the  opera¬ 
tion  of  a  single  transistor  at  differ¬ 
ent  temperatures.  Transistors,  at 
present,  vary  widely  from  one 
another  in  the  amount  of  base  cur¬ 
rent  Ic.  which  flows  when  the 
emitters  are  biased  negatively  in 
the  nonconducting  region. 

The  variable  base  current,  when 
flowing  through  the  large  base  re¬ 
sistance  added  in  the  base  circuit 
to  obtain  the  desired  negative  re¬ 
sistance  characteristic,  cau.ses  vari¬ 
ations  in  the  turning  point  of  the 
characteri.stic.  By  adding  a  biased 
diode  in  the  base  lead,  a  low  shunt¬ 
ing  impedance  is  provided  in  the 
negative  emitter  current  range. 
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This  feature  is  illustrated  in  Fig.  2. 
The  low  impedance  keeps  variations 
in  Ic,  from  unit  to  unit  from  caus¬ 
ing  a  wide  range  of  voltages  to  be 
developed  across  the  base  resist¬ 
ances.  The  remainder  of  the  stand¬ 
ard  negative  resistance  character¬ 
istic  is  obtained  over  a  range  of 
positive  emitter  current  because  of 
the  high  impedance  condition. 

To  insure  at  least  a  minimum 
value  of  negative  resistance  as  soon 
as  positive  emitter  current  is  ob¬ 
tained  after  triggering,  a  small  re¬ 
sistor  has  been  added  in  series  with 
the  shunting  diode.  This  resistor 
also  gives  a  sharply  defined  turning 
point  in  the  characteristic,  result¬ 
ing  in  ease  of  triggering  and  le.ss 
loading  of  the  triggering  source. 
Higher  frequency  response  is  ob¬ 
tained  because  the  transition  time 
is  decreased. 

Effects  of  variations  in  /,.  on  the 
turning  point  may  be  kept  within 
practicable  limits  by  proper  propor¬ 
tioning  of  the  added  resistance.  The 
characteri.stic  resulting  is  shown  in 
Fig.  3.  The  stabilization  feature 
has  been  applied  to  both  transi.stors 
in  the  circuit  under  discussion. 

Triggering  Sensitivity 

A  binary  counter  stage  should  be 
stable  enough  so  that  when  set  to 
one  condition,  it  maintains  that 


FIG.  4 — Trigger  circuit  with  lockup  ieature  (A)  and  emitter  characterUtic  (B) 
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Uses  Two  Transistors 


\  ariou8  timing  and  registry  functions  are  provided  by  transistorized  counter  with  repe¬ 
tition  rate  from  0  to  50  kc.  It  has  stability  without  the  usual  sacrifice  in  sensitivity 
and  it  permits  either  positive  or  negative  triggering  pulses  to  be  used 


condition  indefinitely  until  the  next 
incident  pulse  is  impressed  upon 
the  input  lead.  Unfortunately, 
satisfaction  of  this  requirement 
often  leads  to  poor  triggering  .sensi¬ 
tivity.  The  counter  under  discus¬ 
sion  u.ses  circuits  enabling  both  sta¬ 
bility  and  sensitivity  to  be  secured. 

The  simplified  circuit  of  Fig.  4A 
shows  the  required  lockup  feature 
as  performed  by  the  common  emit¬ 
ter  coupling  resistance  R,  and  the 
cross-coupling  resistors  R..  Figure 
4B  is  the  characteristic  for  such  a 
circuit,  assuming  that  both  transis¬ 
tors  have  identical  characteristics 
and  that  each  transistor  acts  sepa¬ 
rately  as  a  two-terminal  device.  The 
ON  unit  is  assumed  to  be  stable  at 
point  B  where  the  characteristic 
curve  and  the  load  line  R,  intersect. 
The  OFF  unit  must  be  .stable  at  the 
.same  emitter  potential  as  in  the 
previous  case  because  of  the  coup¬ 
ling  action  of  R,.  The  positive 
triggering  pul.se  must  have  an  amp¬ 
litude  greater  than  A. 

When  R,  and  the  diodes  are 
added.  Fig.  5A,  the  effect  on  the 
characteristic  and  load  line  is 
shown  in  Fig.  5B.  The  ON  unit  has 
the  same  operating  point  B  as  be¬ 
fore  but  the  OFF  unit  no  longer 
operates  at  point  .4.  The  diode  in 
series  with  the  OFF  unit  emitter  is 
bia.sed  in  the  reverse  direction  to 


give  a  new  load  line  E-Ei  for  the 
OFF  unit. 

The  new  load  line  intersects  the 
normal  characteristic  at  point  C. 
The  triggering  pulse  amplitude  de¬ 
creases  from  a  value  greater  than  A, 
as  in  the  previous  case,  to  greater 
than  0.  A  further  decrease  in  the 
required  positive  triggering  ampli¬ 
tude  is  obtained  by  use  of  shunt  re¬ 
sistor  Rt  to  give  intersection  at 
point  D.  Triggering  occurs  in  this 
case  when  the  pul.se  is  greater  than 
V.  The  sensitivity  has  been  in- 
crea.sed  without  sacrificing  stability 
of  the  circuit. 

Triggering .  Mechanism 

The  counter  circuit.  Fig.  1,  may 
be  triggered  with  either  positive  or 
negative  pulses  if  the  proper  steer¬ 
ing  diode  p<5larity  is  observed.  With 
the  circuit  as-shown,  the  diodes  are 
connected  for  positive-pulse  trig¬ 
gering.  Steering  is  accomplished 
by  the  difference  of  potential  be¬ 
tween  ON  and  OFF  unit  base  connec¬ 
tions.  The  ON  unit  base  is  always 
5  to  10  volts  more  negative  than  the 
OFF  unit  base  with  the  result  that 
a  positive  pulse  at  the  input  will  be 
impressed  upon  the  ON  unit  base. 
This  pul.se  also  appears  on  the 
emitter  of  the  on  unit  because  of 
the  low  impedance  from  base  to 
emitter  in  the  ON  condition. 


Coupling  capacitor  C>  passes  the 
pulse  to  the  OFF  unit  emitter  which 
is  at  a  high  impedance.  The  OFF 
unit  is  then  triggered  because  it  is 
stable  at  a  point  close  to  the  turn¬ 
ing  point  in  the  characteristic.  A 
sharp  pulse,  20  volts  in  amplitude 
with  a  ri.se  time  of  0.2  to  0.3  (isec, 
appears  at  the  collector  of  TR,  be¬ 
cause  of  the  triggering  action.  This 
pulse  is  passed  back  to  the  base  of 
the  ON  unit  by  means  of  capacitor 
C,.  The  characteristic  of  the  ON 
unit  shifts  abruptly  in  a  positive 
direction. 

If  the  characteristic  shifts 
enough  so  that  the  emitter  load  line 
no  longer  intersects  the  character¬ 
istic,  the  only  remaining  stable 
point  is  in  the  off  stable  region. 
Following  the  time  constant  of  Ct 
and  its  discharging  resistor,  the 
collector  voltage  becomes  more  neg¬ 
ative.  This  time  constant  sets  the 
upper  limit  on  the  repetition  rate 
of  the  counter. 

Capacitor  C,  performs  another 
function  in  keeping  the  potential 
difference  existing  between  the 
emitters,  during  the  triggering  in¬ 
terval.  This  insures  that  the  steer¬ 
ing  diodes  will  remain  polarized 
correctly  until  the  end  of  the  transi¬ 
tion  period. 

Triggering  with  negative  pulses 
is  accomplished  by  reversing  the 
steering  diodes.  A  negative  pul.se 
at  the  input  is  then  impressed  upon 
the  base  of  the  OFF  unit. 

Triggering  pulse  requirements 
for  the  counter  are  that  the  polarity 
may  be  either  negative  or  positive, 
amplitude  from  3  to  6  volts  and 
duration  greater  than  0.6  |Asec. 
Repetition  rate  is  from  0  to  50  kc. 
Output  pulse  amplitude  is  from  16 
to  25  volts  with  a  rise  time  of  0.2 
to  0.4  osec  and  a  fall  time  of  from 
2  to  4  uisec.  Power  input  is  about 
0.5  watt. 
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- TRANSMITTERS  lor 

Design  techniques  have  progressed  since  the  1948  JTAC  report  hut  the  necessary  mega¬ 
watts  then  anticipated  have  yet  to  be  realized.  Transmitter  powers  to  be  commercially 
available  in  Fall  and  Winter  will  not  exceed  ten  kilowatts  but  substantially  higher  power 

may  be  feasible  in  1953 


Now  THAT  the  FCC  has  officially 
unscrambled  the  television 
broadcasting  situation  in  this  coun¬ 
try  there  remains  the  problem  of 
engineering  equipment  for  useful 
operation  in  the  channels  between 
470  and  890  me.  The  problem  of 
delivering  the  required  power  levels 
is  proving  difficult. 

When  the  uhf-tv  band  was  first 
considered,  the  FCC  asked  the 
Joint  Technical  Advisory  Commit¬ 
tee  (JTAC)  to  study  the  propaga¬ 
tion  characteristics  of  the  proposed 
allocations.  The  resulting  JTAC 
report  showed  that  field  strengths 
as  much  as  ten  times  those  normally 
required  on  the  vhf  channels  would 
be  necessary  at  uhf.* 

The  FCC  established  a  field 
strength  of  500  microvolts  per 
meter  as  adequate  for  residential- 
rural  service  on  the  54  to  216-mc 
channels.  The  JTAC  report  esti¬ 
mated  that  5,000  microvolts  per 
meter  would  probably  be  required 
for  same  grade  of  service  on  the 
uhf  channels. 

The  Norton  propagation  formula 
indicates  that  a  signal  of  5,000 
microvolts  per  meter  from  an  an¬ 
tenna  height  of  500  feet  can  be 
maintained  at  40  miles  only  if  an 
effective  power  of  214  kilowatts  is 
radiated.  An  experimental  trans¬ 


mitter  on  the  Empire  State  Build¬ 
ing,  operating  on  510  and  910  me 
showed  that  an  effective  radiated 
power  of  as  much  as  5  to  20  mega¬ 
watts  might  be  required  in  actual 
piactice  for  such  coverage. 

Existing  Equipment 

At  the  time  the  new  channels 
were  proposed  in  1948,  the  RMA 
Television  Transmitter  Committee 
reported  that  the  maximum  power 
available  from  existing  tubes  over 
a  6-mc  channel  was  2,000  watts  at 
475  me  and  500  watts  at  890  me. 
Antenna  power  gains  of  ten  were 
then  considered  tops. 

To  evaluate  the  practical  service 
possibilities  of  the  uhf  frequencies, 
NBC  has  operated  station  KC2XAK 
at  Bridgeport,  Conn,  since  Decem¬ 
ber,  1949.’  The  transmitter  com¬ 
prises  a  500-watt  commercial  vhf 
unit,  providing  picture  and  sound 
output  on  176.75  and  178.25  me, 
plus  a  tripler  and  power  amplifier 
for  each  service.  Final  picture  out¬ 
put  frequency  is  530.25  me  at  a 
power  output  of  one  kw  on  sync 
signal  peaks. 

Both  tripler  and  output  ampli¬ 
fiers  employ  cavities  with  eight 
4X150  tubes  in  each  cavity.  A  slot 
antenna  is  employed  at  this  station. 
A  horizontal  circular  pattern  is  ob¬ 


tained  with  22  sets  of  four  slots 
alternately  arranged  at  45-deg  in¬ 
tervals  about  the  supporting  pole. 
The  measured  pattern  of  such  an 
antenna  40  feet  long  shows  a  power 
gain  of  17. 

Tubes  in  parallel  as  the  final 
amplifier  have  been  operated  on 
609.25  and  709.25  me  by  DuMont. 
Six  2C39A  lighthouse  tubes  were 
mounted  in  a  so-called  beer-barrel 
cavity.*  This  is  formed  of  two 
coaxial-line  cavities  with  the  tubes 
mounted  in  the  center  of  half-wave 
fore.shortened  lines  and  connected 
as  a  grounded-grid  amplifier.  One 
cavity  becomes  the  cathode-grid  cir¬ 
cuit  and  the  other  is  the  plate-grid 
circuit.  Fed  to  an  antenna  having  a 
gain  of  20,  an  output  of  8  kw  erp 
can  be  expected. 

Another  experimental  DuMont 
.setup  used  eighteen  tubes  in  a  simi¬ 
lar  beer-barrel  cavity  arrangement. 
About  750  watts  of  c-w  power  was 
available  with  good  modulation 
characteristics  at  600  me. 

To  avoid  parallel  operation  of 
several  small  tubes.  General  Elec¬ 
tric  has  used  a  high-power  klystron 
in  a  five-kw  transmitter.*  The  tube 
operates  single-ended  as  a  linear 
amplifier  and  can  provide  a  power 
gain  of  50.  Using  a  helical  antenna 
having  a  power  gain  of  20,  an 
effective  radiated  power  of  100  kw 
can  be  obtained.*  Recently,  G-E 
filed  specifications  with  the  FCC  for 
a  60-kw  uhf  transmitter  designed 
around  a  higher-power  klystron. 
This  would  produce  about  1,000  kw 
of  effective  radiated  power,  the 
maximum  presently  authorized  for 
uhf  by  FCC. 

Commercial  Equipment 

For  channels  14  to  83,  RCA  offers 
commercially  the  TTU-IB  tran.s- 
mitter  w'hich  provides  1-kw  peak 
picture  power  and  500  watts  of 
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FIG.  1 — Tub*  Un»-up  oi  RCA  on»-kw  picture  tranmitter 
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aural  power  out  of  the  sideband 
filter  and  diplexer.  A  block  diagram 
of  the  video  transmitter  is  shown 
in  Fig.  1. 

Overtone  crystals  having  output 
frequencies  in  the  order  of  26  to  S? 
megacycles  are  used.  This  permits 
a  low  multiplying  factor  between 
18  and  24  (18  from  470  to  630  me). 
At  station  KC2XAK,  the  crystal 
frequency  of  the  video  tran.smitter 
was  4,909.7  kc,  and  a  multiplying 
factor  of  108  provided  530-mc  out¬ 
put.  On  a  similar  basis,  a  6-mc 
crystal  and  a  multiplying  factor  of 
144  weuld  be  required  to  reach  a 
final  operating  frequency  in  the 
order  of  850  me. 

Proper  operation  of  intercarrier 
receivers  requires  that  the  beat  fre¬ 
quency  between  picture  and  sound 
carriers  be  4.5  me.  The  RTMA 
recommends  that  the  maximum  dif¬ 
ference  between  the  carriers  not 
exceed  6,000  cycles.  At  vhf  fre- 


FIG.  2 — Oscillator  circuit  lor  third- 
OT^rtone  crystal 


quencies,  this  can  be  achieved  by 
using  crystals  with  a  tolerance  of 
0.0005  percent  for  the  picture  car¬ 
rier  and  0.001  percent  for  the  sound 
carrier.  At  uhf,  a  tolerance  of 
0.0001  percent  for  the  visual  carrier 
and  0.0004  percent  for  the  aural 
carrier  maintain  the  difference  be¬ 
tween  the  two  carriers  to  an  ac¬ 
ceptable  value. 

The  difference  has  been  main¬ 
tained  in  some  designs  by  using 
the  beat  between  the  carriers  to 
control  an  afe  system  in  the  trans¬ 
mitter  but  this  requires  common 
circuits  between  picture  and  sound 
transmitter.  The  use  of  overtone 
crystals  in  the  transmitter  de¬ 
scribed  permits  the  two  transmit¬ 


riG.  3 — Quartai-wor*  plat*  caritv  ior  22141  tub* 


ters  to  operate  independently. 

A  -schematic  of  the  oscillator  cir¬ 
cuit  is  shown  in  Fig.  2.  The  crystal- 
holder  capacitance  and  the  tube  in¬ 
put  capacitance  combine  with  coil 
L,  to  provide  a  high  impedance  in 
the  grid  circuit  necessary  to  permit 
the  crystal  to  operate  on  its  third 
overtone. 

Stage  Lineup 

Following  the  crystal  there  is  a 
buffer  stage  using  a  5763  tube.  A 
second  5763  operates  as  a  doubler 
for  transmitter  output  frequencies 
between  630  and  890  me  or  as  a 
tripler  for  frequencies  between  470 
and  630  me. 

A  4422  tube  acts  as  an  amplifier 
for  the  lower  group  of  channels  or 
as  a  doubler  for  the  upper  group 
of  channels. 

The  next  stage  is  a  4X150A 
which  operates  as  a  frequency 
tripler  and  provides  an  output  of 
50  watts  in  the  region  of  235  to  445 
megacycles.  Up  to  this  point,  con¬ 
ventional  circuitry  and  lumped- 
constant  plate  circuits  are  em¬ 
ployed.  The  following  stages 
contain  coaxial  cavities.  The  re¬ 
mainder  of  the  r-f  unit  includes  two 
2214 J  tubes  and  the  A2504  final 
output  stage. 

The  first  2214J  operates  as  a  fre¬ 
quency  doubler  and  produces  an 
output  of  about  80  watts.  The  sec¬ 
ond  2214J  is  a  straight-through 
amplifier  and  develops  180  watts. 
The  4X150 A  and  the  two  2214J 
cavities  are  supplied  with  a  plate 


voltage  of  approximately  1,100 
volts. 

A  coaxial  cavity  circuit  for  the 
2214J  tubes  with  a  quarter-wave¬ 
length  plate  circuit  is  shown  in  Fig. 

3  in  cross-section.  The  cavity 
sketch  is  simplified  to  show  only  the 
plate  circuit.  The  metallic  tuning 
.slug  is  wrapped  with  Teflon  tape. 
The  portion  of  the  tape  parallel  to 
the  long  dimension  of  the  cavity 
and  the  slug  and  cavity  cylinders, 
both  inner  and  outer,  form  the  out¬ 
put  coupling  capacitor.  The  r-f 
currents  flowing  between  plate  and 
grid  must  flow  through  these  two 
capacitors.  In  effect,  the  slug  ca¬ 
pacitor  is  in  series  with  the  tube 
output  capacitance  across  an  equiv¬ 
alent  inductance. 

Movement  of  the  slug  changes 
the  resonant  frequency  of  the  plate 
circuit.  Except  for  a  small  voltage 
drop  across  the  Teflon  capacitors, 
the  moving  slug  arrangement  can 
be  thought  of  as  a  noncontacting 
short  circuit. 

The  r-f  voltage  drop  across  the 
Teflon  capacitors  excites  the  lower 
portion  of  the  cavity.  The  distance 
L„  between  the  output  connector 
and  the  nominal  setting  of  the  tun¬ 
ing  slug,  and  the  distance  be¬ 
tween  the  load,  adjustment  and  the 
output  connector,  determines  the 
actual  loading  across  the  equivalent 
plate  circuit.  Looking  into  the 
cavity  at  the  output  connector,  the 
distance  L,  determines  the  amount 
of  inductive  reactance  placed  in 
parallel  with  the  50-ohm  load.  Dis- 
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tance  L,  is  chosen  so  that  the  im¬ 
pedance  at  the  output  connector 
position  appears  as  resistance 
shunted  across  the  equivalent  out¬ 
put  tank  at  the  tuning  slug. 

The  grid  circuits  of  the  2214J 
cavities  are  also  of  coaxial  construc¬ 
tion.  A  simplified  sketch  is  illus¬ 
trated  in  Fig.  4.  The  tuning  slug 
which  is  wrapped  with  Teflon  tape 
to  form  a  capacitor  acts  to  tune  out 
the  reactive  component  of  imped¬ 
ance  that  the  grid  of  the  tube 
presents.  This  matches  the  50-ohm 
input  line  to  the  grid  of  the  tube 
and  acts  as  the  input  tuning  con¬ 
trol.  The  knurled  grid  tuning  ad¬ 
justment  moves  the  Teflon  screw 
which  in  turn  moves  the  Teflon  con¬ 
centric  capacitor. 

A  cros.s-.section  view  of  the  A2504 
final  amplifier  tube  appears  in  Fig. 
5.  An  air-cooled  tetrode,  it  employs 
a  cavity  plate  circuit  like  that  of 
the  221 4J  but  larger  in  diameter. 

Video  Modulator 

Five  video  stages  are  used  in  the 
modulator  portion  of  the  transmit¬ 
ter.  The  arrangement  of  .stages  is 
shown  in  Fig.  1.  The  output  stage 
is  a  cathode -follower  modulator 
which  drives  the  grid  of  the  A2504 
final  power  amplifier  tube  directly. 

Inverse  feedback  is  used  between 
the  first  6AH6  and  the  second  6AH6 
to  help  reduce  distortion,  noise  and 
to  increa.se  stability. 

The  576.1,  a  cathode  follower,  acts 
as  a  phase  inverter  to  drive  the  first 
4422  with  a  signal  of  the  proper 
polarity.  The  4422  is  a  conventional 
video  amplifier  and  its  plate  circuit 
contains  the  only  set  of  peaking 
coils  in  the  video  chain.  The  clamp 
circuit  operates  on  the  grid  of  this 
stage,  and  the  d-c  component  of  the 
video  signal  is  maintained  from 
this  point  on. 


The  output  voltage  of  the  cath¬ 
ode-follower  modulator  is  pro¬ 
duced  across  a  capacitance  of  about 
225  fttif.  To  reproduce  fine  detail  in 
the  picture,  the  voltage  across  this 
output  capacitance  must  change  in 
an  extremely  short  period  of  time. 
For  design  purpo.ses,  a  figure  of  _ 
0.08  jisec  is  used.  For  steep-fronted 
waveforms,  a  peak  current  from  the 
modulator  tubes  is  required  that  ex¬ 
ceeds  the  current  normally  required 
to  produce  the  output  voltage  across 
the  cathode  resistor  for  relatively 
slow  signal  changes.  The  four  4422 
tubes  in  parallel  provide  peak  plate 
current  of  about  800  ma  with  the 
grid  well  in  the  negative  region. 

When  the  grid  is  driven  in  the 
negative  direction,  the  charge 
across  the  stray  capacitance  may 
not  follow  the  grid  signal  and  dis¬ 
tortion  will  result.  Some  minimum 
current  is  kept  flowing  through  the 
modulator  tubes  to  keep  the  equiva¬ 
lent  time  constant  of  the  R-C  dis¬ 
charge  circuit  fast  enough.  White- 
level  current  through  the  tubes  is 
not  allowed  to  drop  below  a  certain 
level  and  all  signal  excursions  are 
above  this  value. 

Sound  Transmitter 

In  the  sound  transmitter,  an  f-m 
exciter  takes  the  place  of  the  crystal 
oscillator  and  buffer  stages  of  the 
picture  transmitter. 

A  crystal  oscillator  and  pulse 
generator  produce  a  series  of  nar¬ 
row’  pulses  which  are  used  to  syn¬ 
chronize  a  saw’-tooth  generator.  The 
saw-tooth  output  is  clipped  at  a 
level  corresponding  to  the  instan¬ 
taneous  audio  modulation  applied. 
A  series  of  pul.ses  from  the  modula¬ 
tor  that  have  been  shifted  in  phase 
or  timing  according  to  the  in.stan- 
taneous  modulation  applied  are  fed 
to  a  series  of  frequency  multipliers 


FIG.  S — CroMiection  of  one-kw  flnol 
amplifier  tube,  type  A2504.  an  olr- 
cooled  tetrode  having  ceramic  teali 


and  re.st’ored  to  sine-wave  form.  The 
second  crystal  oscillator  and  mixer 
translates  the  f-m  signal  to  a  new’ 
portion  of  the  spectrum  without 
altering  the  initial  deviation.  The 
follow’ing  amplifiers  increase  the 
signal  level  and  act  as  selective 
filters. 

This  unit  is  a  pha.se  modulator 
and  a  frequency-selective  device  is 
provided  at  the  audio  input  terminal 
to  make  the  audio  output  of  the 
second  audio  amplifier  vary  in¬ 
versely  w’ith  frequency.  This  is 
done  to  maintain  a  frequency  devia¬ 
tion  independent  of  the  modulating 
frequency. 

Other  r-f  stages  of  the  sound 
transmitter  are  similar  to  the  units 
in  the  video  transmitter. 

70  Kilowatts 

For  higher-power  operation,  a  10- 
kw’  amplifier  is  planned  to  be  added 
to  the  picture  tran.smitter  de¬ 
scribed.  This  consists  of  an  A2500 
tetrode  as  a  linear  amplifier  using 
a  coaxial  plate  circuit  like  that  of 
the  2214J  tube.  Another  A2500 
provides  sound  channel  output  of 
five  kw. — V.Z. 
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FIG.  4 — Simplified  drowing  of  grid  cavity  for  2214J  tube 
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Internal  Electrostatic 
Deflection  Yokes 

E(|ual  horizontal  and  vertical  deflection  sensitivities  result  from  simultaneous  deflection. 
Confinement  of  fringe  fields  provides  greater  freedom  from  scan  distortion  and  defocusing 
and  permits  wider  angles  of  <leflection 


WHEN  COMPARING  conventional 
electrostatic  and  magnetic  de¬ 
flections  in  their  present  forms,  it  is 
found  that  the  former  is  basically 
sequential  and  the  latter  simulta¬ 
neous  in  operation.  The  crossed-pair 
system  of  deflector  plates  delivers 
first  one  component  of  deflection 
and  then  the  other,  whereas  the 
modern  magnetic  yoke  handles  both 
components  at  once.  Undoubtedly, 
it  is  desirable  to  do  the  .same  with 
electric  fields. 

The  resemblance  between  the 
physical  laws  for  static  electricity 
and  magnetism  holds  a  clue  for  the 
construction  of  an  electrostatic 
yoke.  Assuming  cylindrical  geom¬ 
etry,  that  analogy  demands  that  we 
should  provide  two  crossed  sets  of 
boundary  potentials,  each  of  them 
with  a  cosine  distribution  around 
either  axis  of  deflection.  On  the 
basis  of  these  considerations,  the 
present  form  of  deflection  electrode 
was  developed.  Since  this  is  a 
separate  unit,  .structurally  and 
functionally,  within  the  tube,  the 
designation  Deflectron  was  coined 
for  it. 

Early  Efforts 

There  have  been  earlier  attempts 
to  solve  the  problem  of  simultane¬ 
ous  electrostatic  deflection  in  two 
dimensions.  For  instance  R.  R. 
Law  suggested  resistive  material 
to  obtain  the  correct  boundary  po¬ 
tentials;*  :i.  Salinger  used,  for  the 
same  purpose,  a  12-wire  cage  con¬ 
nected  to  a  mixing  network  outside 
of  the  tube;*  and  F.  Gray  applied  V. 
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Ardenne’s  principle  of  distributed 
shielding,*  to  perform  various  elec¬ 
tronic  functions,  includiilg  deflec¬ 
tion.* 

However,  none  of  these  earlier 
efforts  seems  to  have  resulted  in  a 
practical  device  suitable  for  use  in 
modern  cathode-ray  tubes.  To  be 
useful,  such  a  unit  should  have  no 
more  than  four  terminals,  high 
sensitivity,  low  admittance,  a  rigid, 
lightweight  structure  and  it  should 
be  easy  to  produce  and  to  reproduce. 
The  Deflectron  meets  all  of  these 
requirements. 


Figure  1  explains  the  principle  of 
composite  electrodes,  which  are  the 
basic  elements  of  the  Deflectron.  In 
Fig.  lA  metallic  areas  of  different 
width  are  connected,  alternately,  to 
separate  voltages  Ft  and  F,.  An 
electron  flying  in  the  Z  direction 
across  the  strips  at  an  altitude  d, 
will  .see  a  resultant  potential  F  as 
described  by 

r  +  r] 


X  ) 

This  effective  potential  consists  es¬ 
sentially  of  a  constant  term  and  an 


Typical  •l•ctro■tatic  dailoction  unite  ior  It  doit)  circular  (canter)  and  30.da9raa 
pancU  (riqiht)  yokos 
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form.  This  provides  greater  free¬ 
dom  from  scan  distortion  and 
defocusing  so  that  wider  angles  of 
deflection  become  practical. 

Figure  3A  shows  what  happens 
if  the  corner  terminals  are  directly 
connected  to  two  balanced  sweep 
generators  F  and  H.  If  the  box 
is  cut  for  an  aspect  ratio  of  4  x 
3,  the  figure  of  .scanning  becomes 
a  rhombus,  standing  on  one  point 
and  including  an  angle  of  74 
degrees. 

Figure  3B  shows  how  to  obtain 
a  rectangular  television  .scan  paral¬ 
lel  to  the  sides  of  the  box.  A 
matrix  R-C  network  is  inserted  be¬ 
tween  the  generators  and  the  tube. 
Two  arms  of  this  matrix  are  re¬ 
actances  and  the  other  two  are 
resistances.  If  designed  for  a  cross¬ 
over  frequency  of  1,000  cps,  the 
network  will  behave  at  the  line  and 
field  frequency  as  if  R  or  C,  re¬ 
spectively,  did  not  exist.  As  shown 
in  the  crt  face  by  the  use  of  the 
matrix  the  .scanning  area  is  almost 
doubled. 


Sweep  patterne  from  rectangular  unit  with  and  without  matrix  network.  Matrix  pro- 
▼Ides  almost  double  scanning  area 


ously.  The  deflection  box  is  only 
half  as  long  as  the  crossed-plate 
structure.  The  aides  of  the  box  are 
formed  by  composite  electrodes 
with  triangular  boundaries.  Each 
coating  is  continuous  along  an  edge 
•SO  that  there  are  four  terminals. 

Center  of  deflection  R  is  the 
same  for  alf  rays.  In  the  conven¬ 
tional  structure,  there  are  two 
separate  deflection  centers  Ry  and 
Rh  and  two  different  .sensitivities 
for  the  two  axes.  In  the  crossed- 
plate  arrangement,  the  fringe  field 
between  pairs  has  to  be  traversed 
by  the  beam  thus  giving  rise  to 
defocusing  and  keystone  di.stor- 
tion.  In  the  box  sy.stem,  these 
fringe  fields  are  confined  to  the 
vicinity  of  the  composite  surfaces. 
The  beam  passes  through  the  cen¬ 
tral  region  where  the  field  is  uni- 


alternating  term.  The  constant 
term  indicates  an  average  potential 
which  is  the  sum  of  the  two  bias 
voltages,  each  weighed  by  the  effec¬ 
tive  length  of  the  strip,  to  which 
they  are  applied.  This  term  does 
not  change  with  distance. 

The  alternating  term  on  the  other 
hand  is  proportional  to  the  bias- 
difference  between  strips,  and  it  is 
found  to  deerea.se  rapidly  with  dis¬ 
tance  from  the  electrode.  Figures 
IB  and  1C  show’  the  potential-func¬ 
tions  at  the  surface  and  approxi¬ 
mately  J  wavelength  away,  re¬ 
spectively.  An  observer  who  is 
more  than  one-half  a  wavelength 
away  will  therefore  .see  less  than 
4  percent  of  the  alternating  com¬ 
ponent,  but  all  of  the  average 
potential. 

1  at  =  Fi  1|/X  -f-  Vj  Zj/x 

Since  the  relative  strip  width  may 
be  varied,  across  the  surface  by 
design,  we  are  in  a  position  to 
realize  many  desirable  potential 
distributions  including  the  case  of 
a  constant  gradient  parallel  to  the 
surface  of  the  electrode.  This  is 
illustrated  in  Fig.  2. 


Deflection  SensitiritY 

A  box  in  matrix  connection  is 
the  equivalent  of  a  matched  pair, 
that  is,  a  set  of  parallel  plates  cut 
for  the  same  exit  angle.  The  ulti¬ 
mate  deflection  sensitivity  of  such 
plates  depends  only  on  their  aper¬ 
ture  and  the  beam  voltage  as  indi¬ 
cated  by 

fd  =  tan*  (i  a) 

where  E,  is  the  beam  voltage  at  the 
point  of  deflection,  the  peak-to- 
peak  voltage  between  plates  and  a 
the  total  deflection  angle. 

This  expre.ssion  shows  that  at  52 
degrees,  deflection  requires  as  much 
voltage  as  acceleration  and,  at  72 
degrees,  twice  as  much. 

Fortunately,  only  one-half  of  this 
total  has  to  be  supplied  to  each 
plate,  if  push-pull  operation  is  used. 
This  high  voltage  demand,  rather 
than  functional  deficiencies,  seems 
to  draw  a  line  beyond  which  the 
u.se  of  electrostatic  deflection  be¬ 
comes  increasingly  difficult.  The 
practical  limit  appears  to  be  reached 
at  50  degrees  total  deflection  angle. 

Figure  4  gives  a  general  idea  of 
the  sweep  circuit  techniques  for 
television.  The  system,  when  sealed 
into  a  bulb  type  16LP4  run  at 
15,000  volts,  requires  4,500  volts 


Rectangular  Deflectron 

Figure  2A  shows  the  conven¬ 
tional  sequential  type  of  electro¬ 
static  deflection  using  two  crossed 
pairs  of  plates  as  contrasted  to  an 
equivalent  Deflectron  which  per¬ 
forms  biaxial  deflection,  simultane- 


TelaTision  tail  pattern  (canned  with 
circular  electrostatic  deilection  unit 
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for  vertical  and  7,900  for  horizontal 
deflection,  if  no  use  is  made  of  post 
acceleration.  The  vertical  sweep 
voltage  may  be  readily  derived  from 
two  small  triodes  type  6SF5,  run¬ 
ning  in  push-pull  off  a  plate  supply 
of  2,700  volts  and  drawing  600 
microamperes  apiece. 

The  line  sweep  comes  from  a 
pulse  amplifler  with  reactive  load. 
It  uses  a  power  pentode  type  6AU5 
and  a  step-up  transformer,  whose 
secondary  is  tuned  to  approximately 
one-sixth  of  the  line  frequency 
(2,500  cps.).  An  early  model  of 
this  sweep  unit  consumed  10  watts 
which  is  only  a  fraction  of  the 
power  input  used  for  conventional 
magnetic  sweep  circuits. 

The  need  for  a  matrix  network 


with  its  attending  frequency  re¬ 
strictions  is  obviated  by  the  use 
of  Deflectrons  with  rotational  sym¬ 


metry.  The  circular  unit  may  be 
used  with  or  without  matrix,  in 
a  great  variety  of  applications  in¬ 
cluding  tv  picture  tubes,  radar 
indicators  and  oscilloscopes.  The 
cylindrical  form  has  the  advantage 
of  providing  greater  spacing  be¬ 
tween  beam  and  electrode  surface 
for  most  of  the  scan,  thus  minimiz¬ 
ing  deleterious  wall  effects.  This 
advantage  is  largely  maintained 
but  the  sensitivity  is  increased,  if 
the  cylinder  is  tapered  oft  tc  a 


FIG.  1 — Typical  compoait*  •locirode 
conilquration  (A)  and  Ihaorattcol  poten¬ 
tial  iuncUons  at  (B)  and  at  a  distance  d 
(C)  from  electrode  suriace 


Circular  Analysis 

Figure  5  illustrates  the  basic 
conditions  under  which  a  uniform 
field  with  an  inclination  of  9  de¬ 
grees  is  properly  reproduced  in  a 


FIG.  2 — Biaxial  electrostatic  deflection  system  (B)  has  advantage  over  concentionai 
sequential  type  (A)  of  equal  deflectloa  sensitiTities  and  common  center  of  deflection 


^  e "  V,  tinat  V,  cofta 

\^/ V,  •  tan  f  a .  vl^nmnetcoarcoti^'  V  co«ie-at 

V"V«i*+v,* 


FIG.  3 — Matrix  connection  (B)  corrects  f 
for  rhombic  geometry  i 


FIG.  4 — Bectongular  deflection  box  with  matrix  and  sweep  drculta  FIG.  5 — Oicular  deflection  unit  offers  production  odTOntages 
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circular  deflectron.  Suppose  two 
voltages  V.  and  V,  are  applied  to 
the  plates  of  a  conventional  oscillo¬ 
scope  in  ratio  of 

f 

To  reproduce  that  angle  cor¬ 
rectly,  with  the  same  voltages,  a 
circular  deflectron  has  to  be  printed 
in  such  a  way  that  the  active  length 
of  the  pattern  is  a  sine  and/or 
cosine  function  of  the  angle.  In 
Fig.  5  this  is  accomplished  by 
metallic  areas  which  are  bounded 
by  half  waves  of  sine  and  cosine, 
respectively.  The  boundary  poten¬ 
tial  then  is  the  sum  of  the  applied 
voltages  weighed  by  their  respec¬ 
tive  lengths 

<l>  =  r,  sin  a  +  V,  cosat 


From  the  voltage  ratio  equation 
we  find  this  to  be  the  equivalent 
of  a  new  cosine  distribution. 

♦  =  F  cos  (#>  —  a) 

where  F‘  =  V,'  -f  F,*.  The  poten¬ 
tial  described  by  this  equation  gen¬ 
erates,  within  the  cylinder,  a 
uniform  field  of  the  desired  inclina¬ 
tion.  This  reveals,  moreover,  that 
it  is  mandatory  to  keep  the  deflec¬ 
tion  voltages  balanced  at  all  times, 
including  any  d-c  shift  and  posi¬ 
tioning  voltages.  In  this  respect, 
the  Deflectron  is  more  touchy  than 
its  counterpart,  the  plate  deflector, 
which  may  be  operated  from  single- 
ended  sources  without  too  much 
trouble,  at  least  at  small  angles. 

There  is  apparently  more  than 


one  way  to  meet  the  required  cosine 
distribution  of  potential  in  circular 
configurations.  Figure  6  shows 
three  geometries  which  are  equiva¬ 
lent  at  least  to  a  first  approx¬ 
imation.  Figure  6A  shows  the 
sinusoidal  area  distribution  just 
mentioned.  This  pattern  has  the 
disadvantage  of  requiring  conduct¬ 
ing  bridges  which  spoil  the  poten¬ 
tial  distribution  and  introduce 
points  of  high  voltage  gradient 
involving  insulation  difficulties. 

The  pattern  of  Fig.  6B  shows 
the  offset  sine,  which  has  inherent 
continuity  thus  avoiding  one  of  the 
above  defects.  Figure  6C,  or  the 
arrow  pattern,  offers  both  con¬ 
tinuity  as  well  as  good  voltage 
stability.  It  consists  of  four  groups 


FIG.  6 — Pattern  qeometriet  ior  circular  Deilectrona 


FIG.  7 — Circuit  illustratee  extrema  eimpliclty  o<  conical  deflection  unit  ior  ppi  radar 
display*.  Two  SSFS's  generate  7.200-Tolt  deflection  siqnalt 


of  metallic  ribbons,  whose  width 
in  axial  direction  varies  as  a  sine- 
function  of  the  angle.  Each  ribbon 
covers  one-half  of  the  perimeter. 

The  center  of  the  photograph  of 
various  configurations  shows  a  con¬ 
ical  Deflectron  of  the  ‘offset-sine 
variety.  Below  it  is  a  conical  elec¬ 
trode  with  arrow  pattern.  These 
cones  are  cut  for  a  60-degree  open¬ 
ing  and  have  a  2  to  1  taper,  which 
results  in  a  sensitivity  increa.se  of 
30  percent.  The  positive  lens  effect 
caused  by  the  taper  is  negligible. 

The  gun  used  in  all  these  Deflec¬ 
tron  tubes  is  short  and  straight 
since  no  ion  trap  is  required.  Focus 
is  done  electrostatically  at  voltages 
between  zero  and  300  volts. 

The  conical  unit  has  been  success¬ 
fully  employed  for  radar  applica¬ 
tions.  Figure  7  shows  the  ex¬ 
tremely  simple  circuitry  required 
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Flyinq-spot  illuminator  lot  pholoonqrarinq  •loctrostattc  doiloction  yokoa 


for  ppi  displays.  Two  pairs  of  6SF5 
triodes  generate  the  required  7,200 
volts  of  clipped  sawtooth  wave  in 
push-pull  out  of  a  B-supply  of  4  kv. 
With  an  input  of  45  volts  per  phase, 
we  obtained  50-degree  deflection  of 
an  8,000-volt  beam  using  a  moder¬ 
ate  amount  of  post-acceleration  (1.4 
to  1). 

The  combined  power  supply  for 
preamplifiers  and  tube  employs  a 
pulse-operated  voltage  doubler  at  a 
repetition  rate  of  20  kc.  Since  bal¬ 
anced  d-c  deflection  is  provided  for, 
the  spot  may  be  shifted  perma¬ 
nently  toward  the  perimeter  with¬ 
out  defocusing.  The  small  Deflec- 
tron  capacitance  (25  auf  per  phase) 
permits  fast  sweeps  with  negligible 
plate  power. 


Rodar  ppl  oblainad  uilnq  conical  do- 
ilectlon  circuit  shown  In  Flq.  7 


To  illustrate  an  oscilloscope  ap¬ 
plication,  a  30-degree  pencil  unit 
was  developed  and  mounted  on  top 
of  a  standard  electron  gun  type 
6CP1-A. 

The  pencil-Deflectron  electrode 
shown  at  right  in  the  composite  of 
different  types  is  a  glass-cylinder 
two  inches  long  and  i  inch  wide 
with  an  arrow  pattern.  Similar 
pencil  units  may  also  be  produced 
inside  of  a  1-inch  cylinder  with  1 
inch  diameter. 

In  its  present  form,  the  deflection 
factor  of  this  tube  is  about  twice  as 
high  as  that  of  a  conventional 
5CP1,  but  both  axes  have  identical 
characteristics.  The  mechanical 
ruggedness,  simplicity  of  mounting 
and  alignment,  and  the  ease  of  re¬ 
production  may  outweigh  the  loss 
of  sensitivity  for  many  applica¬ 
tions. 


One  of  the  advantages  of  the  Ue- 
flectron  over  the  conventional 
crossed-pair  system  is  the  ease  by 
which  it  may  be  reproduced  with 
high  accuracy.  The  Deflectron  uses 
a  glass  base  with  narrow  inside,  but 
with  wide  outside,  tolerances.  Such 
a  body  may  be  readily  produced  by 
pre.ssing  glass  around  a  precision 
graphite  filler  in  a  mold.  The  accu¬ 
rate  reproduction  of  the  metallic 
pattern  is  assured  by  using  methods 
of  photo-engraving.  With  this  tech¬ 
nique,  all  units  are  printed  from  a 
single  master  negative  which  is, 
itself,  a  photographic  copy  from  an 
enlarged  pattern  design  drawing. 

Production  Techniques 

In  production,  a  film  carrying  the 
master  pattern  is  inserted  on  the 
inside  of  the  glass  envelope  and 
illuminated  by  a  concentrated  arc 
lamp.  The  small  size  of  this  light 
.source'  insures  sharp  contours,  in 
spite  of  the  fact  that  contact  be¬ 
tween  glass  and  film  may  be  as  far 
off  as  20  mils. 

To  obtain  constant  and  uniform 
exposure  all  along  the  inside  of  the 
electrode,  it  was  found  necessary  to 
use  a  flying-spot  method  of  illumi¬ 
nation,  rather  than  a  stationary 
lighthouse  setup.  A  small  motor 
rotates  a  surface-silvered  45-degree 
mirror  around  the  axis  of  the  elec¬ 


trode,  so  that  the  reflected  light  hits 
the  film  glass  surface  under  almost 
normal  incidence.  At  the  same 
time,  the  motor  carriage  rolls  ; 
slowly  back  and  forth,  so  that  the  ; 
inside  is  scanned  in  a  helix.  The 
rest  of  the  procedure  follows  the 
e.stablished  methods  of  photo  en-  j 
graving.  The  etched  silver  base  is  j 
built  up  by  electro-plating  of 
copper. 

When  placed  inside  the  evacuated 
envelope,  the  units  are  able  to  with-  i 
stand  the  high  sweep  voltages  with¬ 
out  arc-over.  On  a  glass  base,  the  ; 
pha.se  to  ground  capacitance  aver-  ^ 
ages  20  iiaf,  while  the  surface  insu¬ 
lation  after  processing  regularly  - 
exceeds  100  megohms,  thus  permit¬ 
ting  the  use  of  high-impedance 
sweep  circuits  with  low  power  con¬ 
sumption.  I 

The  project  has  been  supported  ^ 
by  D.  E.  Noble,  vice-president  of  Ij 
Motorola,  Inc.  and  Director  of  Re¬ 
search,  and  benefitted  from  the  as¬ 
sistance  of  Gerald  C.  Hoffman,  V. 
Graziano  and  James  H.  Grigg. 
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The  complete  instrument  ueed  for  measuring  and  recording  diameters  oi  yarn  and 
other  filamentary  materials 


Measurement  of  yarn  and 
similar  materials  by  means 
of  their  shadows  in  a  beam 
of  light  falling  on  a  phototube  is 
not  new.  Most  of  the  instruments 
designed  for  this  purpose  in  the 
past,  however,  have  suffered  from 
a  number  of  faults. 

Instability  of  the  d-c  amplifiers, 
lack  of  provision  for  a  suitable 
method  of  passing  the  yarn  or 
material  being  measured  through 
the  measuring  gap  and  poor  choice 
of  the  basic  method  by  w’hich'  the 
yarn  is  to  be  measured  are  a  few 
of  the  difficulties  often  encountered. 
Instruments  on  the  market  today 


Work  done  by  the  author  while  In  the 
mploy  of  r>eerlnjr  Milliken  Research  Trust 
n  Greenwich.  Conn. 


that  utilize  the  shadow  method  are 
entirely  satisfactory  when  the  ma¬ 
terial  being  measured  is  perfectly 
round.  In  the  case  of  textiles,  how¬ 
ever,  there  is  reason  to  measure 
yarns  that  may  tend  to  band,  ribbon 
or  twist  and  give  erroneous  read¬ 
ings  due  to  the  apparent  change 
in  diameter.  Actually,  the  weight 
or  total  amount  of  material  being 
measured  has  not  changed. 

In  the  instrument  to  be  de.scribed, 
known  as  the  Filometer,  this  diffi¬ 
culty  has  been  overcome  by  em¬ 
ploying  a  high-intensity  beam  of 
light  so  arranged  that  light  is 
actually  transmitted  through  the 
material  being  measured.  The 
changing  amount  of  light  reaching 
the  phototube  is  a  measure  of  the 
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amount  of  material  present  and 
not  of  the  physical  size  alone. 

Measurements  by  this  method 
may  cause  apparent  errors  for  dif¬ 
ferent-colored  yarns  but  corrections 
can  be  introduced  to  take  care  of 
this  in  most  types  of  yarn. 

Instrument  Description 

The  instrument  is  complete  in 
itself.  Within  one  cabinet  are  in¬ 
cluded  a  small  creel  or  holding 
arrangement  for  the  yarn  to  be 
measured,  the  actual  measuring 
head  with  its  associated  mechanical 
and  electronic  equipment,  the  re¬ 
corder  with  the  necessary  drives 
and  a  three-speed  winder  for  spool¬ 
ing  the  measured  yarn.  This  en¬ 
ables  the  operator  to  measure  yarn 
without  any  auxiliary  equipment 
or  special  setup. 

The  yarn  to  be  measured  is  un¬ 
reeled  from  the  quill,  or  spiool,  and 
fed  continuously  through  the  meas¬ 
uring  unit  on  the  instrument.  After 
that  it  is  rewound  on  a  package 
that  may  be  used  on  standard  tex¬ 
tile  machinery.  The  recording  pens 
make  a  record  on  chart  paper  driven 
by  a  synchronous  motor.  The  chart 
is  exactly  in  step  with  the  yarn 
as  it  is  fed  through  ttie  machine. 
At  any  point  on  the  chart,  the 
size  of  the  corresponding  point  on 
the  yarn  being  measured  can  be 
read. 

From  the  chart  one  can  calculate 
the  percentage  variation  existing 
in  the  yarn  and  discover  any  waves 
or  cyclic  variations  that  may  ap¬ 
pear.  A  fairly  complete  analysis 
of  the  quality  of  the  yarn  can  be 
made  relative  to  its  size. 

The  in.strument  is  arranged  with 
a  sloping  panel  on  which  are  lo¬ 
cated  all  of  the  controls  necessary 
for  easy  operation  and  a  window 
through  which  the  chart  may  be 
viewed  while  the  recording  is  being 
made. 
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YARN  CLASSIFIER 

Instrument  for  use  in  textile  industry  measures  and  records  diameters  of  filamentary 
materials  such  as  yarn.  Device  is  more  accurate  and  has  better  stability  than  other 
similar  instruments  using  phototubes 


Figure  1  is  a  mechanical  drawing 
of  the  functional  parts.  The  yarn 
is  unwound  from  bobbin  B  at  a 
constant  speed  by  means  of  the 
synchronously  driven  drum  winder 
W  and  repackaged  for  further  use. 

While  traveling  from  bobbin  to 
drum,  the  yarn  passes  through  the 
gap  between  the  prisms  mounted 
on  the  measuring  head  H.  The 
head  contains  a  light  source  7„ 
light  beams  that  are  directed  on 
the  measuring  phototube  V,  and 
the  balancing  phototube  V„  the 
latter  through  the  adjustable  shut¬ 
ter  K. 

The  purpose  of  the  second  photo¬ 
tube  is  to  correct  to  a  first  order 
for  variations  in  the  light  output 
of  /,.  Balance  is  achieved  initially 
by  adjustment  of  the  shutter  K. 
It  can  also  compensate  to  a  degree 
for  variations  in  the  phototubes  due 
to  aging  and  other  reasons. 

Any  material  lying  within  the 
measuring-head  light  beam  causes 
the  bridge,  Fig.  2,  to  be  unbalanced. 
The  resulting  signal  is  fed  through 
the  sensitivity  control  to  the  chan¬ 
nel-one  amplifier,  its  recorder  and 
then  to  the  channel-two  amplifier 
and  its  recorder. 

Integrating  Circuit 

An  integrating  circuit  located 
between  amplifiers  one  and  two  is 
used  to  level  out  the  fine  short¬ 
term  variations  existing  in  the 
yarn  in  order  that  the  long-term 
variations  may  be  more  easily  seen. 
These  are  recorded  in  channel  two. 
A  balancing  meter  A/„.Fig.  1,  is 
included  with  a  switch  allowing  it 
to  be  used  on  either  of  the  two 
amplifiers. 

Particular  attention  has  been 
given  to  make  the  design  of  each 
unit  stable  and  sound.  The  proper 
location  of  each  item,  with  respect 
to  the  rest  of  the  instrument,  is 
such  that  operation  requires  a  min¬ 


imum  of  effort.  There  is  no  inter¬ 
action  between  the  various  elements 
or  circuits. 

Calibration  is  effected  by  means 
of  a  block  on  which  are  fastened 
four  wires  of  suitable  sizes  so  ar¬ 
ranged  that  when  the  block  is 
placed  in  the  measuring  gap,  a 


wire  of  a  certain  size  is  interposed 
in  the  beam  of  light. 

Sizes  of  the  wires  are  chosen  so 
that  the  shadow  they  cast  will  bear 
a  specified  relationship  to  a  given 
yarn  size.  As  the  wire  casts  a  solid 
shadow  compared  to  the  integrated 
reduction  in  light  caused  by  the 


FIG.  2 — SlmpUitod  tchamattc  oi  Ih*  mwiaurinq  circuit,  coorsc-tanailiTitr  control 
and  channol.ono  omplUior 
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yarn,  a  calibration  is  necessary  to 
establish  the  relationship  between 
the  two. 

Calibration  is  done  when  the 
measuring  block  is  fabricated.  Dif¬ 
ferent  calibration  blocks  are  re¬ 
quired  for  colored  yarns.  Generally, 
the  percentage  variation  is  the  im¬ 
portant  thing  and  this  does  not 
require  absolute  calibration.  The 
sensitivity  is  set  so  that  the  re¬ 
corder  pen  writes  above  or  below 
any  desired  line  on  the  chart.  When 
the  chart  is  fini.shed,  the  precent 
variation  can  be  calculated. 

If  absolute  calibration  is  desired, 
the  yarn  is  temporarily  removed 
from  the  measuring  slot,  the  gauge 
sub.stituted  and  centering  checked. 
The  instrument  is  then  calibrated 
by  means  of  the  gain  control  R^, 
Fig.  2.  The  calibrating  block  is  re¬ 
moved,  the  yarn  replaced  and  the 
machine  is  ready  for  operation. 

Circuitry 

Figure  2  is  a  simplified  schematic 
of  the  phototube  and  coarse-sen- 
sitivity  circuits.  Figures  2,  3  and 
4  show  channels  one  and  two  and 
the  integrating  circuit  interposed 
between  them.  It  may  be  seen  from 
Fig.  2  that  the  coarse-sensitivity 
control  consists  of  a  switch  that 
shorts  out  progressively  R„  R,  and 
R,.  In  this  manner,  the  value  of 
load  resistance  is  reduced  and,  as 
a  result,  the  maximum  voltage  ap¬ 
pearing  across  it  is  also  reduced. 

When  yarn  is  being  measured, 
the  amount  of  light  reaching  1%. 
Fig.  2.  is  less  than  that  reaching 
V,  l)ecause  the  yarn  lies  in  the 
light  path  between  the  exciter  lamp 
/,  and  the  phototube  V,.  This  in 
turn  reduces  the  current  flowing 
in  V,  proportional  to  the  amount 


FIG.  3 — Simplified  schematic  of  the  inte¬ 
grating  circuit 


of  yarn  present  in  the  beam  of 
light  and  reduces  the  current  t'l. 
The  difference  in  t,  and  i,  now 
causes  a  voltage  drop  across  the 
resi.stor  chain,  constituting  the  sig¬ 
nal  .sent  to  the  channel-one  ampli¬ 
fier.  This  signal  is  proportional  to 
the  yarn  size. 

A  fine-.sensitivity  control  is  also 
provided  in  the  amplifier  shown  in 
Fig.  2  and  allows  adjustment  to 
be  made  between  the  positions  ob¬ 
tained  on  the  coarse-sensitivity  con¬ 
trol  .switch. 

Design  of  the  amplifier  for  chan¬ 
nel  one.  Fig.  2,  is  standard  with 
a  phase  inverter  and  amplifier 
stage  F,. 

Push-pull  output  tubes  V',  and 
drive  the  pen  motor.  Negative  feed¬ 
back  from  the  plates  of  T,  and  F. 
to  the  grids  of  F,  is  secured  through 
Ra  and  R„.  This  feedback  in  con¬ 
junction  with  the  unbypassed  cath¬ 
ode  resistor  R„  tends  to  stabilize 
the  circuit  with  respect  to  both  gain 
and  drift. 

The  network  of  resistors  con¬ 
nected  to  —150  volts  reduces  the 
plate  voltage  from  F,  to  a  value 
suitable  for  the  grid  circuit  of  F, 
and  Ft. 

The  cathode  of  F,  is  also  con¬ 
nected  to  —150  volts  through  R,r.. 
Resistors  R-  and  i?-,  provide  suit¬ 
able  balancing  voltages.  With  the 
circuit  shown,  the  impedance  of 
the  plate  circuit  of  the  output 
tubes  F.  and  1%  is  reduced  suffi¬ 
ciently  to  be  used  for  driving  a 
pen  motor. 

Output  from  the  channel-one  am¬ 
plifier  is  also  fed  into  the  integrat¬ 
ing  circuit  shown  in  Fig.  3.  This 


circuit  consists  merely  of  suitable 
series  resistors  and  a  capacitor  in 
what  is  essentially  a  low-pass  filter 
combination. 

The  channel-two  amplifier,  as 
shown  in  Fig.  4,  is  very  similar 
to  the  amplifier  used  in  channel 
one  with  feedback  utilized.  A  modu¬ 
lating  circuit  consists  of  a  trans¬ 
former  and  its  switch,  which 
introduces  a  60-cycle  modulating 
voltage  in  series  with  the  negative 
supply  to  the  center  tap  of  the 
grid  circuit  of  the  output  tubes 
F,  and  F,. 

Other  switches  modify  the  rest 
of  the  circuit  so  that  the  pen  motor 
will  operate  about  a  center  line  on 
the  chart  rather  than  biased  to 
one  side  as  is  the  case  when  the 
unit  is  u.sed  for  measuring  size. 

The  pattern  produced  is  similar 
to  that  of  a  modulated  r-f  pattern 
on  an  oscilloscope.  It  may  be 
thought  of  as  a  greatly  magnified 
shadow  picture  of  the  yarn  but 
compres.sed  in  length. 

Extensive  tests  have  proved  that 
the  measurements  made  by  the  ma¬ 
chine  have  sufficient  accuracy  for 
practically  all  textile  research  and 
production  work. 

The  writer  is  indebted  to  Dr. 
Norman  C.  Armitage,  president  of 
the  Deering  Milliken  Research 
Trust,  for  permission  to  publish 
this  article,  to  Walter  Frere  for  his 
assistance  in  compiling  the  neces¬ 
sary  data,  to  Dr.  W.  C.  Anderson 
and  the  entire  staff  of  the  Research 
Trust  for  their  contributions,  and 
especially  to  Dr.  D.  G.  C.  Hare,  for 
his  suggestions  that  made  these  d-c 
amplifiers  practical. 
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Top  tIow  oi  distributod  omplUioi  ihowi  plocomonl  oi  nino  SAKS'i 


Distributed  Amplifier 
Covers  10  to  360  MC 


Bottom  Tiew  retrooU  liio,  shop*  and  position  oi  grid  and  plat*  lino  coils 


Pniviiles  8-<lb  gain,  —2  tlh.  iiJ^ing  readily  available  or  easily  fabrii'ated  parts.  Applica¬ 
tions  inclinle  niilliniicroseconil  oscillograpliy,  wideband  i-f  and  r-f  amplification  and  any 
other  reipiiring  extremely  wideband  amplification 


CONSIDERAHLE  PROGRESS  has  been 
made  in  extending  the  band 
width  of  amplifiers  throuirh  the 
use  of  distributed  amplification.  In¬ 
dications  that  amplification  was 
possible  to  frequencies  approaching 
400  me  have  been  made,  and  for 
I  such  applications  as  millimicrosec¬ 
ond  oscilloRraphy’,  wideband  i-f  am¬ 
plifiers  and  r-f  preamplifiers,  a  need 
exists. 

A  distributed  amplifier  with  a 
train  of  8  db  flat  to  ±.  2db  over  the 
10  to  360-mc  band  is  shown  in  the 
phototrraph.  The  amplifier  employs 
readily  available  parts  except  for 
the  inductors  of  the  grid  and  plate 
lines.  These  are  easily  constructed. 
The  grid  and  plate  artificial  trans- 
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FIG.  1 — Two  toctiont  of  comtant-k  typo 
circuit  u»od  in  distributod  ompUiior 


mission  lines  are  of  the  constant-k 
type  with  m-derived  half  sections 
(m  =  0.6)  matching  the  lines  to  the 
terminating  resistors.  This  type  of 
distributed  amplifier  has  been  ana¬ 
lyzed  to  some  extend’*  and  based 
on  an  extension  of  this  analysis, 
the  present  amplifier  was  designed 
and  built. 

Two  sections  of  the  constant-k 
type  of  distributed  amplifier  are 
shown  in  Fig.  1.  The  impedance 
level  of  the  grid  line  is  50  ohms  and 
for  the  plate  line  it  is  93  ohms.  The 
grid-to-cathode  and  plate-to-cathode 
capacitances  as  well  as  the  asso¬ 
ciated  socket  capacitances  are  in¬ 
corporated  in  the  lumped  C's 
required  for  the  lines.  For  the  low- 


1U 
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input  shunt  conductance  varies  pro¬ 
portional  to  the  square  of  the  fre¬ 
quency.  Thus,  at  high  frequencies 
(above  100  me),  the  grid  line  be¬ 
comes  lossy.  This  is  compensated 
by  an  increase  in  the  impedance 
seen  at  the  plate  of  each  tube  as  the 
frequency  increases  as  shown  in 
Fig.  2.  If  the  parameters  of  the 
circuit  are  properly  chosen,  these 
two  effects  can  be  made  to  cancel 
yielding  a  flat  response  over  almost 
the  entire  band.  This  maximally 
flat  response  is  achieved  when 
N  C,  ti),  C,  =  1,  where  N  =  num¬ 
ber  of  tubes,  C,  =  grid-to-cathode 
capacitance,  <>>«  =  angular  upper 
cutoff  frequency  and  g.  =  shunt 
conductance  at  /,. 

In  addition  to  the  shunt  conduct¬ 
ance  variation  with  frequency, 
there  is  also  some  increase  in  input 
capacitance  due  to  transit-time 
effects.  This  variation  in  capaci¬ 
tance  with  frequency  combined  with 
differences  in  input  and  output 
where  f,  =  upper  cutoff  frequency,  capacitance  among  a  batch  of  the 
p*  =  transconductance  of  tube,  same  tube  type  introduces  mismatch 
R,  —  characteristic  resistance  of  and  therefore  reflections  along  the 
plate  line,  R,  =  characteristic  re-  grid  and  plate  lines.  The.se  effects 
sistance  of  grid  line  and  p<  =  input  are  most  noticeable  at  the  higher 
shunt  conductance  at  a  frequency  frequencies  for  the  phase  shift  per 
/,.  section  increases  sharply  as  the  cut- 

Thus,  if  Rf  =  2K„  an  increase  of  off  frequencies  are  approached.  The 
over  40  percent  in  upper  cutoff  fre-  gain-frequency  curve  will  then  have 
quency  over  the  case  of  R,  =  R,  is  a  rapidly  varying  form  near  cutoff, 
predicted.  The  maximum  R,  is  Tube  capacitance  and  lead  lengths, 
limited  by  the  output  capacitance  as  well  as  any  undesired  mutual  in- 
(plus  socket  capacitance)  of  the  ductance  between  adjacent  induct- 
tube  used  and  the  chosen  upper  cut-  ances,  add  to  this  effect, 
off  frequency  through  the  relation-  w  •  • 

ship  stated  above  for  constant-k  Impedance  Variation 

lines,  C,  per  section  =  2/f?,o),.  Another  serious  difficulty  arises 

Due  to  transit-time  effects,  the  from  the  variation  of  impedance 

with  frequency  of  the  terminating 
resistors  for  the  lines.  Tests  on 
— — — — — — nn  composition  resistors  indicate  that 

- -  values  of  resistance  below  50  ohms 

\  f _ XyVv remain  more  nearly  constant  with 

i  TV  V  frequency  than  those  above  50 

I  ~  ohms.  Consequently,  the  93-ohm 

- - — [  —  terminations  were  made  of  three 

_ _ _ _ _  resi.stors  in  series.  Comparison 

_ _  with  results  using  a  93-ohm  resistor 

I  showed  a  substantial  improvement 

—  ■  I  ~~  p  ~  in  flatness  of  the  gain-frequency 

- - — t — - —  characteristic. 

_ I _ I _ L  The  m-derived  terminating  half 

’  I  _ sections  were  built  with  variable 

200  300  380  capacitors  to  compensate  for  reflec¬ 

tions  and  mismatch  arising  from 
the  afore.said  variables.  Trimming 
of  these  capacitors  had  a  consider- 


pass  constant-k  line  employed. 


Analysis  of  the  distributed  am¬ 
plifier  using  constant-k  lines  in 
grid  and  plate  circuit  has  been 
carried  out  previously.  However, 
past  investigations  have  been  pri¬ 
marily  concerned  with  cascaded 
distributed  amplifiers  where  grid 
and  plate  lines  having  the  same 
impedance  level  are  desirable.  If 
only  a  single  .stage  of  amplification 
is  necessary  (gains  of  10  db  or 
less),  considerably  higher  cutoff 
frequencies  are  attainable  if  the 
plate-line  impedance  is  made  larger 
than  the  grid-line  impedance. 

Response 

An  extension  of  the  analysis 
made  in  reference  2  indicates  that 
for  maximally  flat  amplitude  re¬ 
sponse,  w’ith  a  gain  of  c  =  2.718  = 
8.68  db,  the  upper  cutoff  frequency 
is  given  as 


C'/per  section 


L/pei  section 


where  R  =  \'L/C  =  characteristic 
resistance  of  line  and  ut,  =  angular 
cutoff  frequency.  The  6AK5  was 
chosen  since  it  has  a  high  figure 
of  merit,  is  readily  obtainable,  and 
is  physically  small.  It  was  oper¬ 
ated  with  Et  =  E,,  =  120  V,  and 
£■,  =  — 1.5  V  (fixed  bias). 


FREQUENCY 


FREQUENCY 


REQUENCY 


FIG.  2— Curvet  show  grid-line  lots  com¬ 
pensation  at  high  irequencies 


FREQUENCY  IN  MC 


3 — Gain-irequency  curve  shows  response  oi  ampliiier  to  be  Hot  within 
±  2  db  from  10  to  360  me 
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Gain  o>  distributed  ampUiiei  is  measured  by  comporinq  with  FIG.  4 — Meosurinq  system  lot  obloininq  qain-ire<iuencr  curse 
accuralely-calibtated  omplUier-attenuator  combinotion  shown  in  Fiq.  3.  Actual  setup  Is  pictured  at  leit 


able  effect  on  the  response  curve, 
especially  near  cutoff. 

In  dealing  with  such  a  wideband 
amplifier,  oscillation  due  to  unde¬ 
sired  feed  back  is  possible  despite 
the  nominally  low  gain.  This  is 
particularly  true  at  frequencies  just 
below  cutoff  where  it  is  possible  for 
the  gain  to  rise  sharply  due  to  re¬ 
flections  and  increased  plate  imped¬ 
ance.  Any  small  feedback  path 
through  the  tubes,  through  radia¬ 
tion,  or  through  ground  currents, 
can  cause  oscillation.  It  was  there¬ 
fore  necessary  to  use  I-inch  24-ST 
aluminum  sheet  for  the  chassis, 
place  an  aluminum  shield  plate  be¬ 
tween  grid  and  plate  lines,  and  care¬ 
fully  adjust  the  inductance  of  each 
section  to  minimize  reflections  on 
the  lines.  The  resultant  gain-fre¬ 
quency  characteristic  is  shown  in 
Fig.  3. 


FIG.  5 — Partial  circuit  thowi  componant  Taluat  ior  360-mc  dUtributad  ompUliar 


Test  Setup 

The  system  used  for  the  measure¬ 
ment  of  the  gain-frequency  curve  is 
shown  in  Fig.  4.  A  calibrated  r-f 
signal  generator  modulated  at  1,000 
I  cps  feeds  the  input  of  the  distrib¬ 
uted  amplifier.  The  amplifier  is 
terminated  in  its  characteri.stic 
plate  resistance  and  the  input  ter¬ 
minals  are  also  properly  terminated 
as  the  output  impedance  of  the  sig¬ 
nal  generator  matches  the  grid  line 
impedance.  Two  fittings  perma¬ 
nently  mounted  on  the  chassis  con¬ 
nect  to  the  input  and  output  points 
through  0.001-;jif  ceramic  capacitors. 
A  type  1N45  crystal  and  its  asso¬ 
ciated  peak  detecting  circuit  is 
mounted  in  a  small  copper  box 


such  that  the  crystal  end  can  be 
directly  connected  to  either  the 
input  or  output  test  point  through  a 
male  fitting.  The  crystal  output  is 
determined  by  using  a  Hewlett- 
Packard  415A-1KC  amplifier  and 
reading  the  calibrated  input  atten¬ 
uator  directly  in  db  after  adjusting 
it  for  the  same  amplifier  output 
reading  at  the  input  and  output  test 
points.  If  the  r-f  signal  is  kept 
small  (less  than  10  mv),  the  crystal 
will  operate  in  the  square-law  re¬ 
gion,  and  the  difference  in  amplifier 
output  resulting  from  connecting 
the  crystal  circuit  to  the  input  and 
output  test  points  can  be  read  off 
the  output  meter,  which  is  also  cali¬ 
brated  in  db.  These  two  methods 
yielded  readings  that  had  a  maxi¬ 


mum  difference  less  than  0.2  db. 

It  should  be  noted  that  the  results 
of  the  first  method  are  independent 
of  the  crystal  constants,  and  that 
the  second  method  requires  only 
that  the  crystal  characteristics  be 
square  law. 

The  writer  wishes  to  thank  D.  D. 
King  for  his  many  helpful  sugges¬ 
tions  pertaining  to  the  measure¬ 
ment  procedure,  and  to  M.  Hrodwin, 
H.  M.  Watts  and  G.  de  Socio  for 
their  help  in  writing  this  paper. 
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r  on  turntable,  with  its  antenna 
30  feet  above  ground 


INTKRFERENCE  Caused  by  nearby 
receiver  local  oscillator  radia¬ 
tion  cannot  usually  be  corrected  at 
the  receiver  which  has  the  inter¬ 
ference.  Furthermore,  the  prepon¬ 
derance  of  oscillator  radiation  on 
some  channels  may  place  one  station 
in  an  unfair  competitive  position 
with  repard  to  another  in  the  .same 
area.  This  t.vpe  of  interference  has 
led  at  least  one  station  to  request  a 
frequency  reassignment. 

Radiations  from  f-m  receivers 
have  seriously  interfered  with  the 
use  of  certain  air  navigation  fre¬ 
quencies.  This  problem  has  been 
solved  by  changing  the  frequency 
of  the  station  to  which  the  offend¬ 
ing  receivers  were  tuned,  but  the 
solution  is  not  fundamentally  .sound 
and  will  become  increasingly  diffi¬ 
cult  or  impossible  as  the  spectrum 
becomes  more  fu'ly  utilized. 

The  choice  of  a  particular  inter¬ 
mediate  frequency  to  alleviate  oscil¬ 
lator  radiation  interference  may 
conflict  with  other  important  con¬ 
siderations  which  also  are  involved 
in  this  choice,  such  as  direct  pickup 
of  signals  on  the  intermediate  fre¬ 
quency  and  the  nece.ssity  for  obtain¬ 
ing  a  satisfactory  image  ratio. 

Reverse  TVI 

When  an  i-f  value  is  such  that  the 
oscillator  radiation  does  not  fall  in 
a  tv  channel,  it  may  fall  on  a  chan¬ 
nel  occupied  in  the  same  locality  by 
some  other  service  that  can  get 
along  w’ith  a  field  intensity  as  low 
as  0.1  microvolt  per  meter.  It  is 
thus  possible  that  relatively  more 
interference  can  be  caused  to  a 
service  essential  to  the  public  in¬ 
terest  by  the  choice  of  o.scillator 
frequencies  outside  of  tv  channels. 

1  The  fundamental  solution  is 
therefore  considered  to  be  a  reduc¬ 
tion  in  the  level  of  the  o.scillator 
radiation  produced  by  new  receiv¬ 
ers.  This  matter  is  related  to  costs, 
but  only  a  small  additional  cost  is 


required  for  a  considerable  degree 
of  suppression.  The  present  lack  of 
shielding  may  be  partly  blamed  on 
a  lack  of  an  appreciation  of  the 
order  of  magnitude  of  the  radiation 
and  the  degree  to  which  radiation 
can  easily  be  reduced.  The  lack  of 
appreciation  in  turn  may  stem  from 
the  dearth  of  suitable  measure¬ 
ments  of  the  strength  of  the  radia¬ 
tions. 

Measurement  Technique 

Spurious  radiation  may  come 
from  the  receiver  chassis  itself,  act¬ 
ing  as  an  antenna,  or  from  individ¬ 
ual  circuit  components  and  wiring. 

It  may  also  result  from  coupling 
of  a  certain  part  of  the  oscillator 
power  into  the  antenna  circuit  and 
its  subsequent  radiation  by  the 
antenna.  The  field  arriving  at  a 
distant  point  is  the  vector  sum  of 
the  radiations  coming  from  differ¬ 
ent  parts  of  the  receiver  and  an¬ 
tenna  .structure. 

Minor  changes  in  the  location  of 
components  and  leads  may  result  in 
large  changes  in  the  field  measured 
at  a  distant  point,  not  so  much  as 
a  result  of  an  actual  increase  or  de- 
crea.se  in  the  total  radiation,  but  as 
a  result  of  a  change  in  the  distribu¬ 
tion  of  the  several  components 
which  add  vectorially  at  the  meas¬ 
uring  point.  Recognizing  the.se 
difficulties  of  measurement,  the  In¬ 
stitute  of  Radio  Engineers  recently 
agreed  upon  and  published  a  stand¬ 
ard  method  of  measurement.* 

The  o.scillator  test  range  con¬ 
structed  at  the  laboratory  of  the 
Federal  Communications  Commis¬ 
sion  permits  measurements  in  ac¬ 
cordance  with  the  IRE  Standard,  as 
well  as  .other  types  of  measure¬ 
ments.  The  test  site  is  a  level  space 
clear  of  obstructions  for  at  least 
100  feet  in  all  directions  from  both 
the  receiver  and  the  measuring 
point. 

The  receiver  whose  oscillator 


Oscillator  Radiation - 

Interference  with  other  receivers  can  be  reduced  substantially  by  simple  shielding  and  filt¬ 
ering  of  the  tv  tuner,  at  little  extra  cost  if  incorporated  in  initial  design.  Examples  of  mod¬ 
ifications  for  two  types  of  tuners  are  given  and  radiation  measuring  setup  is  described 


Test  range  for  meaiurlnq  radiation  irom  oecillator  oi  tr  recaieer,  with  Field  inteneity  meter  tuee  antenna  mounted  to  that  antenna 

iield  intensity  meter  and  antenna  in  ioreground  and  receiver  100  ieet  elevation  and  polarisation  con  be  changed  by  manipulating 

awoy  at  right  ropes 
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radiation  is  to  be  measured  is 
placed  on  a  turntable,  the  rotation 
of  which  is  controlled  from  the 
measuring  point.  The  electric  power 
for  both  ends  of  the  system  is  fed 
through  buried  cables.  No  metallic 
object  greater  than  6  inches  in 
length  exists  in  any  part  of  the  set¬ 
up  above  ground  level,  with  the  ex¬ 
ception  of  the  receiver  being  tested, 
the  field  intensity  measuring  set 
and  the  associated  antennas. 

Provision  is  made  to  raise  and 
lower  the  measuring  dipole  of  the 
field  intensity  set  and  to  change  its 
polarization.  The  azimuthal  orien¬ 


tation  of  the  horizontal  dipole  of 
the  receiver  is  adjustable,  independ¬ 
ently  of  turntable  rotation,  or  may 
be  revolved  with  the  turntable.  The 
di.stance  between  the  two  antennas 
is  100  feet.  The  elevation  of  the 
receiver  antenna  is  30  ft,  and  the 
height  of  the  field  intensity  meter 
antenna  is  continuously  variable 
from  7  to  20  feet.  All  of  the  vari¬ 
ables  are  manipulated  independ¬ 
ently  to  obtain  the  maximum  pos¬ 
sible  indication. 

Several  f-m  and  tv  receivers  of 
post-war  manufacture  have  been 
tested,  employing  substantially  the 


methods  set  forth  in  the  IRE 
standard.  The  results  are  tabu¬ 
lated  in  Table  I. 

The  conclusion  from  these  meas¬ 
urements  is  that  receiver  radiation 
difficulties  can  exist  and  will  occur 
in  the  future  as  frequencies  occu¬ 
pied  by  the  radiations  are  assigned 
for  use  by  licensees  in  the  same 
area.  Frequency  evasion  is  not 
alone  satisfactory  as  a  means  of 
controlling  the  interference. 


Shielding  Problem 

The  usual  local  oscillator  has  a 
plate  power  input  of  the  order  of 


I 


Example  of  continuoua  type  oi  tT  tuner,  modiiied  to  reduce  oecillator  radiation  beiow 
10  microroltf  per  meter  at  100  feet.  Soldered  cylindrical  encloiuree  coeer  the 
three  tubes 


1  watt  and  available  output  power 
of  i  to  i  watt.  If  all  of  this  power 
were  efficiently  radiated  by  a  dipole 
antenna,  a  field  of  160  millivolts  per 
meter  could  be  produced  at  a  dis¬ 
tance  of  100  feet  in  free  space. 
Fortunately,  as  shown  in  Table  I, 
only  a  fraction  of  this  oscillator 
power  is  typically  radiated  from  the 
chassis  aad  from  circuit  components 
and  wiring. 

Most  of  the  measured  radiation 
from  f-m  and  tv  receivers  is  stray 
radiation  from  the  chassis.  This 
can  be  demonstrated  by  short-cir¬ 
cuiting  the  antenna  terminals  and 
completely  eliminating  the  antenna 
and  transmission  line.  It  is  only 
when  the  radiation  has  been  re¬ 
duced  to  levels  considerably  below 
those  originally  measured  that  any 
substantial  radiation  from  the  di¬ 
pole  antenna  can  be  noticed. 

More  .satisfactory  shielding  en¬ 
closures  around  the  receiver  or 
around  the  tuner  it.self  (since  the 
tuner  generally  is  a  separate  unit 
assembled  into  the  receiver  chassis') 
offer  the  greatest  possibility  for 
improvement.  Such  enclosures 
should  provide  feed-through  capac¬ 
itors  for  pow'er  supply  leads.  Signal 
leads  that  must  pass  through  the 
wall  of  the  shielding  enclosure  may 
be  equipped  with  filters,  prevent¬ 
ing  the  e.scape  of  o.scillator  energy. 

The  use  of  a  low-pass  filter  in  the 
video  i-f  lead  of  a  wide-band  stage 
may  not  be  desirable  because  it  in¬ 
creases  circuit  capacitance  to 
ground  and  thereby  reduces  the 


maximum  amplification  for  a  given 
bandwidth.  Instead,  the  video  i-f 
lead  may  be  made  very  short  and 
covered  with  a  partial  or  complete 
shield.  In  f-m  receivers,  where  the 
circuit  bandwidth  requirement  is 
not  great,  either  feed-through  ca¬ 
pacitors  or  suitable  low-pass  filters 
may  be  used  for  the  mixer  output 
lead. 

The  antenna  input  circuit  of  the 
tuner  can  be  shielded  from  the  rest 
of  the  unit  hy  using  suitable  barrier 
walls  and  using  a  pentode  or  ground¬ 
ed-grid  triode  r-f  amplifier  (with 
the  possible  exception  of  the  uhf 
band,  where  r-f  amplifier  tubes  may 
not  yet  be  economical).  If  a  pentode 
is  used,  the  screen  should  be 
grounded  carefully  for  r-f  poten¬ 
tials.  The  u.se  of  inductance  in  the 
•screen  circuit,  as  is  sometimes  done 
to  obtain  desirable  input  impedance 
characteristics  for  the  r-f  amplifier, 
will  largely  offset  the  value  of  the 
r-f  amplifier  as  a  radiation  sup¬ 
pressor. 

Fixed  or  switched  low-pass  filters 
may  be  employed  in  the  antenna  in¬ 
put  circuit,  or  an  additional  tuned 
circuit  may  be  included  to  provide 
further  isolation  for  oscillator  fre¬ 
quencies  between  the  antenna  and 
the  input  stage. 

Indoor  Tests 

"While  an  outdoor  test  site  is  pre¬ 
ferable  for  radiation  measure¬ 
ments,  weather  conditions  may  be 
unfavorable  during  a  period  when 
a  particular  tuner  design  is  being  ^ 


tested.  An  indoor  test  setup  that 
gives  related  results  is  therefore  de¬ 
sirable.  It  can  use  a  fieid  intensity 
meter  (or  a  receiver  with  suitable 
indicator)  who.se  dipole  antenna  is 
mounted  at  some  arbitrary  position 
in  the  room,  plus  a  simple  turntable 
on  which  the  tuner  or  complete  re¬ 
ceiver  may  be  placed.  A  shielded 
room  is  not  essential.  The  antenna 
of  the  field  intensity  meter  may  be 
placed  near  a  wall,  well  above  the 
floor.  The  turntable  may  be  at  any 
convenient  point  in  the  room. 

The  turntable  is  particularly  use¬ 
ful  when  checking  leakage  from  the 
chassis.  Minor  adjustments  and 
modifications  may  merely  shift  the 
distribution  of  field  intensity  in  the 
room,  without  changing  the  level  of 
leakage.  Without  a  turntable,  the 
impression  may  be  gained  that  a 
particular  change  in  the  receiver 
has  desirable  results,  whereas  only 
the  angle  of  peak  radiation  was 
changed. 

By  comparison  of  indoor  and  out¬ 
door  results,  it  is  possible  to  arrive 
at  an  approximate  relationship  be¬ 
tween  the  two  that  will  serve  as  a 
useful  guide  in  establishing  the  de¬ 
gree  to  which  suppression  mu.st  be 
achieved  in  the  laboratory  room  be¬ 
fore  it  is  worthwhile  to  measure  out 
of  doors. 

Certain  field  intensity  meters  are 
equipped  by  the  manufacturers 
with  small  magnetic  probes  that 
have  electrostatic  shielding.  These 
probes  are  useful  in  searching  for 
leaks  and  other  deficiencies  in  the 
enclosure  of  the  receiver  or  tuner. 

Desirable  Radiation  Limits 

While  it  would  be  desirable  to 
suppress  oscillator  radiation  com¬ 
pletely,  there  is  probably  an  eco¬ 
nomic  balance  between  the  probabil¬ 
ity  of  interference  at  a  given  maxi¬ 
mum  radiation  level  and  the  cost  of 
achieving  that  level  in  the  large 
number  of  receivers  that  are  to  be 
manufactured.  A  goal  of  about  15 
microvolts  per  meter  at  100  feet 
seems  reasonably  attainable  below 
about  250  me.  This  may  .still  cause 
interference  to  the  reception  of 
otherwise  useful  tv  signals  as 
.strong  as  1,500  microvolts  per 
meter,  as  well  as  to  signals  of  other 
services  which  may  use  much  lower 
intensities.  However,  the  test  con¬ 
ditions  are  related  to  the  maximum 
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radiation  condition ;  the  probability 
is  that  certain  channels  of  the  re¬ 
ceiver  will  have  much  lower  radia¬ 
tion  than  the  maximum,  and  the 
direction  of  radiation  of  the  maxi¬ 
mum  signal  may  not  coincide  with 
the  location  of  the  nearest  re¬ 
ceiver.  Also,  if  the  limit  of  15 
microvolts  per  meter  is  met  in  re¬ 
ceiver  production,  most  of  the  re¬ 
ceivers  will  radiate  less  than  the 
specified  maximum  and  cause  less 
interference. 

At  frequencies  above  about  250 
me.  other  man-made  and  natural 
interference  is  less,  permitting  the 
utilization  of  lower  field  strengths, 
and  propagation  difficulties  may  re¬ 
quire  an  appreciable  portion  of  list¬ 
eners  to  use  weak  fields.  Suppres¬ 
sion  of  o.scillator  radiation  will 
therefore  be  important  for  uhf  tele¬ 
vision  tuners  and  receivers. 

Modification  of  Continuous  Tuner 

To  determine  the  extent  to  which 
existing  tuners  could  be  modified  to 
reduce  oscillator  radiation,  two 
representative  types  of  tuners  that 
have  had  considerable  production 
were  selected  for  a  laboratory  ex¬ 
perimental  program. 

The  first  tuner  modified  was  con¬ 
tinuously  tunable  in  frequency  over 
the  12  television  channels  from  54 
to  216  me.  The  modifications  may 
be  considered  extreme  in  that  they 
include  use  of  a  complete  metallic 
covering  around  the  entire  tuner, 
including  its  tubes.  Joints  in  this 
covering  were  soldered  except 
where  it  was  necessary  to  leave  pro¬ 
vision  for  access. 

The  end  of  the  tuning  shaft  that 
projects  directly  into  the  oscillator 
compartment  had  to  be  grounded 
effectively  to  keep  the  stray  radi¬ 
ated  field  below  the  desired  15 
microvolts  per  meter.  The  mere  un¬ 
grounding  of  this  one  shaft  and 
its  protrusion  about  2  inches  out¬ 
side  the  shield  resulted  in  fields  at 
some  frequencies  of  the  order  of 
100  microvolts  per  meter  at  100 
feet.  An  insulated  shaft  would  be 
desirable. 

To  reduce  the  escape  of  o.scillator 
energy  through  the  i-f  output  path 
the  first  i-f  grid  coil  was  moved  into 
the  tuner  shield  box  inside  a  small 
separate  shield.  This  i-f  coil  was 
coupled  to  a  second  i-f  tuned  circuit 


in  the  grid  of  the  first  i-f  amplifier 
by  a  capacitive  coupling  network 
which  included  a  feed-through  ca¬ 
pacitor  to  ground  having  an  imped¬ 
ance  of  about  200  ohms  at  the 
intermediate  frequency  and  propor¬ 
tionately  less  at  the  oscillator  fre¬ 
quencies. 

Power  supply  leads  were  brought 
into  the  tuner  from  the  top  through 
button-type  feed-through  capacitors 
and  r-f  chokes  which  were  enclosed 
in  a  separate  shield  inside  the  main 
shield. 

Reduction  of  the  antenna  com¬ 
ponent  of  radiation  was  effected  by 
placing  a  cylindrical  shield  around 
the  r-f  amplifier  tube  socket.  This 
cylindrical  shield  has  an  additional 
wall  across  it  to  isolate  the  input 
and  output  circuits  of  the  r-f  ampli¬ 
fier.  Bypassing  of  the  screen,  fila¬ 
ment  and  cathode  leads  was  done 
with  button-type  capacitors  placed 
as  close  as  possible  to  the  socket. 

The  modified  tuner  was  tested  in 
the  standard  outdoor  test  setup  and 
found  to  produce  a  maximum  field 
of  10  microvolts  per  meter  at  100 
feet  at  the  worst  frequency.  It  is 
considered  that  althought  the  in¬ 
tended  goal  had  been  met,  certain 
parts  of  the  work  had  not  been  done 
in  the  most  economical  manner; 
also  it  would  be  desirable  to  pro¬ 
vide  more  satisfactory  access  to  the 
tuner,  especially  for  replacement  of 
tubes  and  for  alignment  adjust¬ 
ments.  Therefore,  on  the  basis  of 
the  experience  already  gained,  work 
was  begun  on  a  second  tuner. 

Modification  of  Turret  Tuner 

The  second  tuner  used  had  12 
channel  strips,  each  supporting  the 
necessary  r-f,  mixer  and  oscillator 
coils  for  one  vhf  channel.  Zinc- 
coated  steel  was  used  for  shielding, 
to  stay  away  from  copper  or  other 
metals  which  might  be  difficult  or 
expensive  to  obtain.  The  modifica¬ 
tions  were  as  follows. 

(1)  An  assembly  of  three  500-;auif 
button-type  feed-through  capaci¬ 
tors  was  arranged  to  cover  the  slot 
in  the  side  of  the  tuner  through 
which  the  power  supply  and  i-f 
leads  originally  came,  and  to  filter 
the  power  supply  leads.  These  ca¬ 
pacitors  should  have  low  impedance 
at  the  oscillator  frequencies  as  com¬ 
pared  to  the  impedance  of  conven- 
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Method  oi  cutting  channel  itripe  and  mounting  additional  ihield 
wall  through  turret  assembly.  Tuning  shait  at  top  is  grounded  by 
adding  collar  and  spring 


Modified  version  oi  turret-type  tuner.  Main  openings  are  covered 
by  zinc-coated  steel,  with  button-type  feed-through  capacitors  for 
filament,  plate  and  avc  leads 


for  oscillator  radiation,  and  found 
to  prodtice  a  maximum  of  9  micro¬ 
volts  per  meter  at  100  feet  on 
the  worst  channel.  Most  of  the  9 
microvolts  are  still  obtained  when 
the  antenna  and  its  feed  line  are 
completely  removed  from  the  tuner, 
showing  that  if  further  suppression 
were  desired  it  should  be  sought 
in  the  direction  of  improving  the 
shielding  around  the  chassis. 

While  the  work  reported  in  this 
paper  was  performed  in  the  course 
of  official  duties,  the  opinions  are 
those  of  the  authors  and  do  not 
necessarily  represent  the  position 
of  the  Federal  Communications 
Commission. 

Valuable  contributions  to  this 
work  have  been  made  by  other 
members  of  the  Laboratory  .staff, 
especiallv  F.  D.  Craig,  who  did 
much  of  the  development  work,  and 
M.  C.  Mobley,  who  constructed  the 
outdoor  te.st  range.  The  work  was 
performed  under  the  direction  of 
♦he  Chief  Engineer  of  the  Federal 
Communications  Commission,  as  a 
••“suit  of  a  suggestion  made  by 
Commissioner  G.  E.  Sterling. 


rearranged  so  that  only  about  2 
inches  of  it  are  exposed  to  reach 
the  first  i-f  grid. 

(10)  The  47-;jL|if  capacitor  in  the 
sound  trap  tank  circuit  was  moved 
to  a  point  on  the  surface  of  the 
chassis  where  the  .sound  i-f  lead 
comes  through.  A  feed-through 
capacitor  would  be  more  satisfac¬ 
tory  mechanically. 

(11)  The  flanges  of  tube  shields 
were  soldered  to  the  chassis,  in¬ 
stead  of  relying  on  rivets  only. 

Conclusions 

These  modifications  .serve  to  cover 
the  entire  outer  surface  of  the 
tuner  as  completely  as  practical 
with  a  metallic  covering  and  to 
isolate  the  antenna  input  circuit 
from  the  remainder  of  the  tuner. 
There  are  still  numerous  joints  and 
connections  between  the  metal  parts 
and  there  are  holes.  However,  if 
the  holes  are  kept  small  and  if 
the  joints  are  tied  in  such  a  man¬ 
ner  that  they  are  not  over  two 
inches  in  length,  no  particular  dif¬ 
ficulty  results.  A  new  tuner  could 
very  likely  be  designed  and  manu¬ 
factured  that  would  achieve  these 
modifications  in  a  much  simpler 
manner  at  a  cost  but  little  higher 
than  that  of  the  original  tuner. 

The  modified  turret-type  tuner 
was  installed  in  a  tv  receiver,  tested 


tional  bypass  capacitors. 

(2)  A  cover  was  folded  out  of  one 
piece  of  metal  and  fastened  to  the 
open  bottom  of  the  tuner  with  .self¬ 
tapping  screws. 

(3)  A  bent  metal  cover  was 
placed  over  the  side  opening  of  the 
tuner  cha.ssis. 

(4)  A  small  metal  cover  was 
fitted  over  that  part  of  the  top  of 
the  chassis  where  aligning  .screw 
adjustments  come  through.  Some 
of  these  screws  are  mounted  in 
Bakelite  and  are  therefore  quite 
hot.  Alignment  adjustments  may 
be  made  through  holes  in  the  top 
of  the  new  shield  cover. 

(5)  A  single  metal  shield  wall 
was  put  through  the  tuner  at  the 
center  of  the  r-f  amplifier  tube 
socket,  to  isolate  the  r-f  input  cir¬ 
cuit.  This  required  cutting  each 
of  the  channel  strips. 

(6)  A  bent  metal  piece  was  used 
to  cover  the  detent  spring,  which 
projects  partly  through  a  slot  in 
the  chassis. 

(7)  A  grounding  spring  and 
shaft  collar  were  used  to  reduce 
oscillator  leakage  through  the'  fine- 
tuning  shaft.  (An  insulated  shaft 
is  indicated.) 

(8)  The  extra  screen  inductance 
in  the  r-f  amplifier  was  eliminated, 
to  further  isolate  the  r-f  input. 

(9)  The  picture  i-f  lead  was 
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Precision  Preamplifier 

New  circuit  gives  6-dl)-per-octave  rise  in  response  from  crossover  frequency  down  to  10  cps 
to  match  recent  improvements  in  other  components  of  high-fidelity  sound  systems.  Passive 
network  compensator  gives  choice  of  five  high-frequency  rolloffs 
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The  development  of  a  mod¬ 
ern  preamplifier  leads  to 
many  problems  from  the  standpoint 
of  hum,  noise,  stability  and  over¬ 
load  characteristics.  In  addition, 
the  preamplifier  should  accurately 
match  the  6-db-per-octave  rise  in 
response  below  the  turnover  fre¬ 
quency,  to  frequencies  as  low  as  20 
cps,  to  fully  justify  the  use  of 
speakers  and  amplifiers  capable  of 
good  response  in  this  region,  and 
greatly  improve  low-frequency 
transient  response  when  used  with 
tonearms  having  little  or  no  arm 
response. 

The  preamplifier  design  pre¬ 
sented  here  meets  these  require¬ 
ments  for  a  high-quality  .sound  sys¬ 
tem.  Midfrequency  gain  is  39  db, 
maximum  input  for  less  than  0.7 
percent  harmonic  distortion  is  0.25 
V  and  maximum  output  is  22  v. 
Equivalent  grid  noise  at  60  cps  is 
3.1  (iv.  Required  input  for  1.0  v 
output  at  2,000  cps  is  less  than  15 
mv. 

If  a  complete  radio-phonograph 
system  is  under  consideration,  the 
preamplifier  may  be  used  as  a  con- 
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cealed  unit,  power  being  switched 
on  and  off  by  a  radio  tuner.  The 
output  of  the  preamplifier,  properly 
attentuated  by  means  of  a  gain 
control  initially  preset  to  give 
matching  levels  of  radio  and  phono¬ 
graph  program  material,  is  fed 
into  the  uncompensated  phono- 
channel  of  the  tuner.  The  tuner 
volume  and  tone  controls,  a-c  line 
switch  and  input  switching  then 
centralize  and  simplify  the  complete 
operation  of  the  home  system  with¬ 
out  the  u.se  of  a  separate  preampli¬ 
fier  control  panel. 

The  low  output  source  impedance 
of  the  preamplifier  allows  its  use 
adjacent  to  a  phonograph  turn¬ 
table,  which  in  itself  may  be  placed 
remote  from  the  other  amplifier 
.stages.  Assuming  the  cable  ca¬ 
pacitance  to  be  of  the  order  of 
40  lAiif  per  foot,  it  will  have  little 
effect  upon  the  high-frequency  per¬ 
formance  of  the  unit  up  to  500  feet. 
A  shunt  capacitance  of  20,000  jiaf 


on  the  output  will  attenuate  15  kc 
only  3  db. 

For  broadcast  applications,  the 
preamplifier  may  be  fed  into  a  600- 
ohm  isolating  pad  if  desired  and 
thus  into  the  input  channel  of  a 
standard  program  console. 

Performance 

A  preamplifier-equalizer  meeting 
the  requirements  outlined  would 
ideally  have  flat  response  from  a 
.selected  turnover  frequency,  say 
500  or  600  cps,  up  to  the  top  end 
of  the  desired  range,  say  30  or  40 
kc.  Below  the  crossover,  the  re¬ 
sponse  would  rise  uniformly  at  6 
db  per  octave  down  to  the  lowest 
frequency  desired,  at  which  point 
the  respon.se  would  fall  off  rapidly. 

The  actual  measured  respon.se 
of  the  unit  shown  in  the  circuit 
diagram  of  Fig.  1  is  presented  in 
Fig.  2.  Other  crossover  frequencies 
can  be  provided  by  changing  the  ca¬ 
pacitance  values  in  the  two  selec¬ 
tive  networks  of  the  7F7  plate 
circuits,  or  by  the  use  of  external 
networks  as  described  below.  The 
deviation  curve  shown  is  a  plot  of 
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FIG.  1 — CompUl*  circuit  of  b*w  pruomplilier-squaiUcr  with  Miicontained  power  suppiy 


the  difference  between  the  desired 
curve  and  the  measured  character¬ 
istics  obtained  with  the  unit.  It 
will  be  noted  that  the  deviation 
curve  is  flat  within  less  than  one  db 
from  approximately  15  cps  to  over 
20,000  cps,  providing  excellent  low 
and  high-frequency  transient  re¬ 
sponse. 

Circuit  Details 

The  circuit  of  the  preamplifier 
is  relatively  straightforward.  Cath¬ 
ode  bias  is  used  in  all  cases  to  min¬ 
imize  distortion  which  arises  from 
the  contact  bias  used  in  some  pre¬ 
amplifiers.  The  separation  of  the 
two  cathodes  of  the  7F7  is  essen¬ 
tial  to  maintain  stability  in  the 
system,  otherwise  motorboating 
will  occur  regardless  of  the  size 
of  the  cathode  capacitor  utilized 
to  bypass  a  common  cathode  re¬ 
sistor. 

The  7F7  is  operated  with  posi¬ 
tive  heater  bias  derived  from  the 
B-t-  supply.  A  variable  heater 
center-tap  potentiometer,  adjusted 
for  minimum  noise,  is  also  em¬ 
ployed.  Wiring  of  the  input  stage 
is  point  to  point,  with  a  comtnon 
ground  return  point  for  the  grid 
circuit,  cathode  circuit  and  fre¬ 
quency-discriminating  circuit  in  the 
plate  of  each  section  of  the  7F7. 
This  common  ground  point  is  the 
center  point  on  the  loctal  socket. 

The  input  ground  is  also  returned 
directly  to  this  point,  the  input 


jack  being  isolated  from  the  chas¬ 
sis.  Furthermore,  the  input  mag¬ 
netic  loop  is  kept  small.  Loom 
shielding  is  unnecessary.  Inde¬ 
pendent  decoupling  is  used  in  the 
two  low-level  plate  supplies,  al¬ 
though  it  is  omitted  from  the  third 
stage  and  cathode  follow’er  circuits. 
This  decoupling  also  provides  ade¬ 
quate  filtering  of  the  B  supply 
ripple. 

Where  pickups  generating  out¬ 
put  voltages  greatly  in  excess  of 
10  millivolts  are  utilized,  it  is  de¬ 
sirable  to  provide  a  gain  control 
in  the  system  so  that  the  output 
voltage  from  the  cathode  follower 
will  be  of  the  -same  order  of  mag¬ 
nitude  as  that  derived  from  a  de¬ 
tector  in  an  a-m  or  f-m  tuner. 
Accordingly,  a  10,000-ohm  gain 
control  is  suggested  in  place  of 
the  6,800-ohm  fixed  output  resistor 
in  the  output  circuit  of  the  cathode 
follower  stage.  Since  the  .system 
will  tolerate  input  voltages  as  high 
as  250  mv  without  producing  dis¬ 
tortion  in  excess  of  0.7  percent,  an 
output  gain  control  is  feasible  and 
desirable  to  maintain  the  highest 
signal-to-noise  ratio. 

Low-impedance  output  (without 
the  gain  control)  is  not  very  sus¬ 
ceptible  to  capacitive  or  resistive 
loading,  hence  the  preamplifier  may 
be  fed  directly  into  any  high-im¬ 
pedance  input  channel  or  into  a 
600-ohm  input  line  (unbalanced) 
if  the  6,800-ohm  output  resistor  is 
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retained.  A  600-ohm  termination 
results  in  about  5  db  loss  at  all 
frequencies  in  the  response  range. 

The  amplifier  section  is  com¬ 
pletely  isolated  from  the  power 
supply  section,  being  placed  across 
one  end  of  the  chassis  and  shielded 
from  the  power  supply  components. 
In-line  construction  is  utilized. 
Where  vibration  may  be  encoun¬ 
tered,  the  two  amplifier  tubes 
should  be  mounted  on  a  cushioned 
or  floated  plate  sufficiently  large  to 
accommodate  most  of  the  circuit 
elements,  making  neces.sary  only 
connection  of  B  supply,  heater  leads 
and  input  and  output  lines. 

Response  Measurement 

A  Hewlett-Packard  202D  oscil¬ 
lator  covering  the  frequencies  from 
below  10  cycles  to  above  70,000 
cycles  was  utilized  for  response 
tests. 

An  output  attenuator  which  re¬ 
duced  the  output  voltage  by  200  to 
1  was  placed  across  the  terminals 
of  the  oscillator ;  the  output  voltage 
was  developed  across  50  ohms. 
A  signal  of  about  10  millivolts  at 
2,000  cps  was  fed  to  the  input  of 
the  preamplifier.  As  the  input  fre¬ 
quency  was  varied,  the  output  volt¬ 
age  of  the  preamplifier  was  main¬ 
tained  constant  regardless  of  input 
frequency,  the  level  being  read 
with  a  Hewlett-Packard  400A 
vacuum-tube  voltmeter.  The  varia¬ 
tions  in  oscillator  voltage  as  devel¬ 
oped  across  the  oscillator  terminals 
were  measured  with  the  same 
vacuum-tube  voltmeter  by  switch¬ 
ing  it  from  output  to  input,  and 
the  variations  in  required  input 
voltage  were  inversely  plotted  to 
measure  the  overall  response  of  the 
system. 

This  method  of  measurement 
eliminates  any  errors  present  in 
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FIG.  4 — Racotdinq  charactarlattcs  compansatot 


FIG.  3 — Method  oi  detiqning  network  to 
oiee  desired  biqh-lrequency  roUoii 


the  frequency  response  of  the 
vacuum-tube  voltmeter  and  errors 
which  might  arise  due  to  variation 
of  oscillator  output  voltage  with 
frequency,  since  the  same  errors 
are  present  in  the  measurement 
of  both  the  input  and  output  volt¬ 
ages. 

Noise  Distortion 

Distortion  and  noise  measure¬ 
ments  were  made  by  using  a  Gen¬ 
eral  Radio  low-di.stortion  model 
1301-A  oscillator  as  a  source  and 
a  General  Radio  model  1932-A  noise 
and  distortion  analyzer  as  a  meas¬ 
uring  instrument. 

The  equivalent  noise  at  60  cps, 
including  nonsinusoidal  bounce  and 
flicker  noise  as  well  as  hum,  is  com¬ 
puted  by  measuring  the  output 
voltage  with  the  input  open-cir¬ 
cuited,  then  measuring  the  60  cps 
gain,  which  is  60  db.  Since  this  is 
a  factor  of  1,000  (voltage  gain)  the 
output  voltage  in  millivolts  is  equiv¬ 
alent  to  the  effective  60-cps  input 
voltage  in  microvolts  at  the  input 
grid.  The  measured  output  voltage 
is  3.1  mv  (50  db  below  1.0  v) ;  the 
effective  60-cps  input  noise  is  thus 
3.1  (iv. 

Distortion  measurements  were 
made  in  the  same  manner  as  re¬ 
sponse  measurements,  the  output 
voltage  being  maintained  constant 
at  all  input  frequencies.  The  di.s- 
tortion  of  the  preamplifier,  meas¬ 
ured  at  0.070  v  input,  is  less  than 
0.1  percent.  Oscillator  distortion 
of  the  order  of  0.1  percent  makes 
measurements  below  this  level  diffi¬ 
cult.  Maximum  input  limitations 
are  well  above  the  outputs  of  mag¬ 
netic  cartridges  now  available. 

It  is  possible,  and  perfectly”  feasi¬ 
ble,  to  provide  networks  external 
to  the  preamplifier  which  will  pro¬ 
vide  various  high-frequency  rolloff 


characteristics  and  change  the 
crossover  frequency.  Initially  this 
seems  a  bit  difficult,  but  the  basic 
philosophy  of  the  circuits  required 
is  simple. 

Crossover  Frequency 

In  Fig.  3  the  curve  of  the  pream¬ 
plifier  with  its  600-cps  crossover 
frequency  is  drawn  in  conjunction 
with  the  desired  curve  for  a  300- 
cps  crossover.  The  difference  curve 
is  then  derived,  resulting  in  the 
curve  shown  at  the  lower  half  of 
Fig.  3. 

A  network  to  satisfy  such  a  re¬ 
sponse  characteristic  is  also  shown. 
Basically,  the  network  must  pro¬ 
duce  the  desired  loss  below  the 
sloped  portion  of  the  difference 
curve.  A  simple  voltage  divider 
network  will  solve  the  problem. 
Above  the  sloped  portion  of  the 
curve,  no  loss  is  desired.  The  volt¬ 
age  divider  must  thus  be  short- 
circuited  at  these  frequencies.  A 
capacitor  shunting  one  section  of 
the  divider,  selected  to  have  an  im¬ 
pedance  equal  to  the  resistance  it 
shunts  in  the  slope  frequency  re¬ 
gion,  preferably  near  the  lower  end 
of  the  slope,  satisfies  the  require¬ 
ment.  Below  the  slope-frequency 
region,  the  network  gives  the  de¬ 
sired  fixed  loss. 

The  circuit  components  needed  to 
produce  crossover  frequencies  of 
400  cps  and  300  cps  in  association 
with  the  preamplifier  600-cps  cross¬ 


over  are  given  in  Fig.  4.  To  these 
are  added  various  shunt  resistors 
on  the  first  three  switch  decks  to 
give  rolloffs  for  various  recording 
characteristics.  The  rolloffs  are 
produced  by  these  shunts  as  a  re¬ 
sult  of  the  inductance  of  the  cart¬ 
ridge  with  which  they  are  used. 
Since  various  makes  of  cartridges 
are  different,  different  shunt  cir¬ 
cuits  are  provided.  Where  the  in¬ 
ductive  impedance  and  the  shunt 
impedance  are  equal,  there  will  be 
6-db  loss  and  frequencies  above 
this  point  will  be  further  reduced, 
approaching  a  loss  curve  of  6  db 
per  octave. 

More  rapid  attenuation  may  be 
produced  by  shunting  capacitors 
across  the  loss  resistors.  Little 
change  in  level  results  from  these 
shunts,  as  the  effective  source  im¬ 
pedance  of  the  pickups  is  relatively 
low  compared  to  the  shunt  values 
of  the  capacitors. 

The  philosophy  behind  the  pas¬ 
sive  network  compensator  is  that 
the  buried  preamplifier  should  have 
its  circuits  intact,  without  need 
to  extend  any  of  the  networks  by 
remote  cable  and  switch.  The  pas¬ 
sive  network  compensator  allows 
centralization  of  all  controls  at  the 
tuner  in  a  small  space,  or  the  com¬ 
pensator  may  be  adjacent  to  the 
turntable.  Since  all  components  of 
the  compensator  are  small,  they 
may  be  mounted  on  the  switch 
itself. 
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Pulp-Log  Metal  Detector 


Search  coil  of  the  detector  is  located  arotind  the  conveyor  carrying  billets  to  the  Detector  and  recorder.  Second  panel 

chipping  machines.  Typical  pieces  of  tramp  metal  encountered  were  in  the  form  from  top  has  resistonce-adiusting  knobs 

ol  steel  wedges  and  pickaxe  beads  lor  bridge  circuit 
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Desijrned  specifically  to  detect  relatively  large  pieces  of  tramp  metal  in  work  areas  subject 
to  great  vibration.  Immunity  to  strong  electromagnetic  fields  from  nearby  induction 
motors  and  to  fluctuating  line  voltage  is  provided 
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Designed  e’or  the  pulp  and 
paper  industry,  this  detector 
protects  multiblade  chippers  from 
damage  by  pieces  of  ferrous  metal. 
The  device  has  been  installed  in 
the  Maryvale  pulp  mill  of  the  Aus¬ 
tralian  Paper  Manufacturers  Ltd. 
of  Melbourne,  Australia. 

In  its  first  months  of  operation, 
the  new  detector  has  located  several 
pieces  of  tramp  metal  which  could 
have  caused  considerable  damage 
and  possible  substantial  loss  of  pro¬ 
duction. 

The  detector  is  immune  to  the 
effects  of  fluctuating  line  voltage 
and  it  is  automatically  compen¬ 


sated  against  drift  from  the  bal¬ 
ance  condition. 

At  the  mill  where  it  is  now 
installed,  the  tramp  metal  encoun¬ 
tered  comprised  mainly  steel 
wedges  used  for  timber  splitting. 
Other  metal  encountered  was  in 
the  form  of  pickaxe  heads  and 
pieces  of  metal  dislodged  from  the 
conveyors  and  barking  drums  ahead 
of  the  chippers. 

The  layout  of  the  plant  at  the 
only  available  site  of  installation  is 
somewhat  cramped  and  a  consid¬ 
erable  quantity  of  mild  steel  struc¬ 
ture  is  in  the  immediate  vicinity. 
All  surroundings  are  subject  to 


heavy  vibration,  a  factor  which 
would  seriously  affect  the  operation 
of  the  usual  metal  detector.  For 
these  reasons  a  single-coil  method 
has  been  adopted,  although  mutual- 
inductance  systems  generally  offer 
somewhat  better  stability  and 
.sensitivity. 

Frequency  of  Operation 

A  frequency  of  1,000  cycles  is 
used.  The  bridge  initially  tried  was 
of  the  Maxwell  type.  This  .system 
proved  impractical  due  to  the  pres¬ 
ence  of  -strong  interfering  electro¬ 
magnetic  fields  varying  in  intensity 
with  the  rapidly  fluctuating  loads 


oil  the  induction  motors  driving 
the  chippers.  There  are  three  such 
motors  with  an  aggregate  of  1,000 
hp  in  the  vicinity  of  the  equipment 
installation. 

A  special  inductance  bridge  using 
two  similar  370-turn  coils,  each  on 
a  wooden  form  3  feet  8  in.  wide 
by  2  feet  10  in.  high,  was  used. 
One  coil  was  wound  around  the 
conveyor  and  the  other  was  placed 
immediately  above  in  the  same 
plane  to  assure  a  like  orientation 
to  the  interfering  electromagnetic 
fields. 

The  coils  are  connected  in 
the  bridge  so  that  the  unwanted 
induced  voltages  are  of  opposite 
•  polarity  and  therefore  cancel  each 
other  out. 

Further  improvements  in  elimi¬ 
nating  the  effects  of  this  inter¬ 
ference  were  made  by  increasing 
the  power  input  to  the  bridge  from 
3.5  to  8  watts  and  by  decreasing 


the  sensitivity  of  the  unbalance 
detector  amplifier. 

Because  of  the  vibration  present 
at  the  site  of  the  search  coil,  the 
instrument  is  located  some  distance 
away  where  the  effect  is  greatly 
reduced.  The  60-foot  lead  used  for 
connecting  the  coils  is  shielded, 
with  the  braided  metal  shield  used 
as  a  common  ground  return. 

Circuit  Description 

The  1,000-cycle  oscillator  used, 
shown  in  Fig.  1,  is  of  the  Wien- 
bridge  type  using  a  6SN7.  Output 
of  good  stability  with  respect  to 
amplitude  and  frequency,  is  fed  to 
the  first  section  of  the  second  6SN7 
used  as  a  cathode  follower,  from 
which  it  is  amplified  by  the  second 
section  to  drive  the  6J5  phase- 
splitter  and  pushpull  6V6  vacuum 
tubes. 

Tapped  secondary  impedances  are 
used  on  the  output  transformer  so 


that  the  bridge  impedance,  approxi¬ 
mately  3,500  ohms,  may  be  well 
matched.  Power  output  is  about 
eight  watts. 

The  two  coils  are  in  opposite 
arms  of  the  bridge.  A  Q  balance 
control  of  1,111  ohms,  adjustable 
in  steps  of  0.1  ohm,  is  in  series 
with  one  coil.  The  two  ratio  arms 
of  the  bridge  are  resistive,  and 
one  is  variable  from  0  to  11,111 
ohms  in  steps  of  0.1  ohm.  For 
convenience,  the  junction  of  the 
two  coils  is  maintained  at  ground 
potential. 

The  unbalance  is  transformer- 
coupled  to  a  filter  system  consisting 
of  two  850-cycle  high-pass  filters 
separated  by  a  bridged-T  network 
tuned  for  maximum  attenuation  at 
line  frequency.  This  system  re¬ 
duces  the  interfering  voltages  to 
less  than  150  av  at  the  input  to 
the  three-stage  amplifier. 

The  first  two  stages  of  the  am- 
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FIG.  2 — Amplifier  and  control  circuits  for  the  equipment 
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plifier,  shown  in  Fig.  2,  are  tuned 
to  1,000  cycles  by  degeneration  at 
all  frequencies  but  1,000  cycles. 
This  effect  is  obtained  by  connect¬ 
ing  a  bridged-T  network  tuned 
for  maximum  attenuation  at  1,000 
cycles  between  the  anode  and  grid 
of  each  stage. 

Because  of  the  magnitude  of  har¬ 
monics  remaining  at  balance,  it 
was  found  necessary  to  interpose 
1,100-cycle  low-pass  filters  between 
the  first  and  second  and  between 
the  second  and  third  stages.  This 
circuit  arrangement  produces  pure 
1,000-cycle  signals  from  the  bridge 
at  the  input  to  the  third  stage  in 
the  event  of  an  unbalance.  The 
gain  control  is  situated  at  this 
point. 

Amplifier  Output 

The  amplifier  output  is  applied 
simultaneously  to  two  diodes  and 
the  d-c  output  from  each  is  of  op¬ 
posite  polarity.  Positive  polarity 
is  applied  to  the  20,50  thyratron 
which  controls  the  relay  alarm  sys¬ 
tem. 

The  negative  polarity  is  ap¬ 
plied  to  a  second  thyratron  which 
is  held  inoperative  by  this  con¬ 
tinuous  bias.  Should  the  bias  dis¬ 
appear  because  of  a  fault  in  the 
circuit,  the  tube  conducts  and  the 
neon  diode  in  the  cathode  indicates 
the  trouble.  A  fiO-oa  meter  meas¬ 
ures  the  current  in  the  diode  cir¬ 
cuit  and  serves  as  a  balance 
indicator. 

Sensitivity  of  the  detector  can 
be  adju.sted  by  the  variable  nega¬ 


tive  bias  voltage  applied  to  the 
grid  of  the  relay  control  thyratron. 
A  third  output  from  the  amplifier 
is  taken  via  a  6J5  cathode  follower 
to  the  automatic  balance  control 
circuit  in  Fig.  1. 

Balance  Controls 

Automatic  balance  control  is  ob¬ 
tained  by  the  use  of  two  6SJ7’8  in 
parallel  with  the  arm  of  the  bridge 
containing  one  coil  and  the  Q  bal¬ 
ance  control.  One  tube  simulates 
a  resi-stance  and  the  other  an  in¬ 
ductive  reactance. 

The  unbalance  voltages  from  two 
balance  controls  differ  in  phase  by 
90  deg  and  are  separated  by  phase- 
discriminating  rectifiers.  Two  ref¬ 
erence  voltages  for  these  rectifiers 
are  taken  from  the  oscillator,  one 
direct  and  one  through  a  90-deg 
phase-shifting  network.  The.se  volt¬ 
ages  are  used  to  suppress  the  com¬ 
ponent  which  is  out  of  phase  with 
the  reference. 

Each  diode  gives  a  d-c  potential 
dependent  upon  the  unbalance  of 
the  component  to  w'hich  it  is  sen¬ 
sitive.  The  polarity  of  that  poten¬ 
tial  depends  on  the  direction  of 
unbalance  of  the  component.  Each 
potential  is  applied  between  grid 
and  cathode  of  the  impedance  tube 
equivalent  to  the  component  which 
is  out  of  balance  and  controls  the 
current  so  that  the  initial  change 
is  opposed.  A  delay  in  application 
of  the  bias  introduced  after  the 
rectifier  permits  detection  of  rapid 
pulses. 

The  unit  has  maintained  balance 


for  periods  of  several  weeks.  The 
bridge  is  manually  rebalanced  from 
time  to  time  so  that  ^the  automatic 
balance  control  is  operating  near 
the  center  of  its  range. 

The  detector  relay  controls  the 
supply  to  a  larger  contactor  which 
in  turn  isolates  the  log  conveyor 
motor  and  closes  the  circuit  to  a 
warning  light  and  the  marker  sol¬ 
enoid  valve.  The  latter  is  then 
opened  by  a  time-delay  relay.  The 
unit  is  reset  by  a  push-button  con¬ 
trol  at  the  search  coil.  This  con¬ 
trol  opens  the  cathode  circuit  of 
the  relay  control  thyratron.  In¬ 
dications  are  always  shown  on  a 
.strip-chart  recorder. 


The  marker  is  incorporated  in 
the  control  circuit  so  that  the  posi¬ 
tion  of  intruding  metal  is  indicated. 
This  became  necessary  in  the  local 
application  of  the  detector  because 
of  serious  variation  in  di.stance 
traveled  by  the  conveyor  after  the 
circuit  was  opened.  This  distance 
depends  actually  on  the  load  on  the 
conveyor  belt. 

The  detector  was  designed  by 
the  Research  Division  of  the  Aus¬ 
tralian  Paper  Manufacturers  Ltd., 
Melbourne.  Mr.  Williams  was  as¬ 
sisted  in  the  development  of  the 
automatic  balance  control  circuit  by 
,T.  W.  Fayliss  of  Industrial  Elec¬ 
tronic  Instruments  Ltd.  and  in  the 
initial  development  of  his  work  by 
A.  W.  Pybus  and  G.  Karoly  of  the 
Australian  Defense  Research  Lab¬ 
oratories. 
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Recording  Cochannel 
Broadcast  Interference 


Cuntiiiuous  field-intensity  recording  of  an  interfering  standard  broadcast  station  is 
possible  using  only  one  recorder.  Extremely  selective  receiver  having  13.5-cycle  i-f  accepts 
the  interfering  sky-wave  signal  while  rejecting  the  stronger  desired  signal 


between  its  measured  field  intensity 
and  that  of  the  monitor  station. 
Using  the  curve  of  field  intensity 
versus  time  for  the  monitor  station 
and  the  above-mentioned  ratio,  the 
field  intensity  of  the  undesired  sta¬ 
tion  is  extrapolated  for  earlier 
hours. 

The  FCC  recognizes  the  second 
hour  after  sunset,  ss  -|-  2,  as  the 
standard  hour  for  calculating  or 
measuring  interference.  Having  al¬ 
ready  established  a  field  ratio  be¬ 
tween  the  undesired  station  and  the 


monitor  station’s  skywave  curve,  it 
is  possible  to  determine  the  unde¬ 
sired  station’s  field  intensity  at  the 
standard  hour,  ss  +  2,  making  any 
corrections  for  transmi.ssion  condi¬ 
tions. 

An  earlier  system  for  measuring 
interference  directly"  utilized  a 
field-intensity  recorder  that  made 
two  graphical  records.  The  first  of 
these  was  a  chart  of  the  field  intens¬ 
ity  of  the  strongest  signal  on  the 
channel  and  the  second  was  a  chart 
of  the  heterodyne  voltage  between 


Field  Supervisor 
Station  KMFC 
Loa  Angelea,  Calif. 


SKY-WAVE  INTERFERENCE  from  a 
cochannel  standard-broadcast 
station  may  be  measured  directly 
using  a  narrow-band  recorder  with 
a  13.6-cps  intermediate  frequency 
even  before  the  desired  station 
leaves  the  air. 

The  narrow-band  recorder  con¬ 
sists  of  a  crystal-controlled  super¬ 
heterodyne  receiver  that  incorpo¬ 
rates  four  stages  of  tuned  r-f.  A 
selective  i-f  amplifier  with  two  par- 
allel-T  feedback  networks  rejects 
to  a  high  degree  any  signal  differ¬ 
ing  appreciably  from  13.5  cps. 
Further  rejection  of  the  desired 
signal  is  achieved  by  choosing  fre¬ 
quencies  such  that  strong  unwanted 
signals  are  near  zero  beat  with  the 
local  oscillator. 

Since  a  standard  field-intensity 
meter  will  measure  some  function 
of  the  vector  sum  of  both  desired 
and  interfering  stations,  it  is  other- 
wi.se  impo.ssible  to  measure  the  in¬ 
terfering  station’s  field  intensity 
until  the  desired  station  leaves  the 
air. 

Standard  Practice 

Standard  practice'  is  to  measure 
a  monitor  -station  from  sunset 
through  the  evening  hours,  obtain¬ 
ing  its  curve  of  skywave  field  in¬ 
tensity  with  respect  to  time.  The 
monitor  station  should  be  close  to 
the  station  under  study,  in  fre¬ 
quency  and  location,  and  should  pre¬ 
ferably  be  a  dear-channel  station 
with  known  antenna  characteristics. 

After  the  desired  station  signs 
off,  the  undesired  station  is  meas¬ 
ured  directly  and  a  ratio  obtained 


Narrow-band  iiold-intonilty  rocordor  and  associated  calibrating  equipment 
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the  strongest  and  weaker  signals. 

During  summer  1948,  measure¬ 
ments  were  made  wherein  all  sig¬ 
nals  involved  were  sky  waves.  From 
time  to  time  the  desired  or  strong¬ 
est  signal  on  the  channel  varied 
widely  in  intensity,  up.setting  the 
reference  voltage  ratio  of  desired 
versus  undesired  signals.  Under 
these  circumstances,  the  equipment 
provided  very  little  useful  informa¬ 
tion. 

Narrow-Band  Recorder 

The  narrow-band  recorder,  which 
was  developed  in  the  fali  of  1948,  is 
shown  with  its  associated  calibra¬ 
tion  gear  in  the  photograph  and  the 
block  diagram.  The  receiver  con¬ 
sists  of  four  stages  of  tuned  r-f,  a 
diode  detector,  and  an  audio  stage 
tuned  to  13.5  cycles  that  actu¬ 
ally  constitutes  the  first  stage  of 
the  i-f  system.  The  selective  ampli¬ 
fier  follows  the  receiver.  The  out¬ 
put  of  the  selective  amplifier  is  con¬ 
nected  to  a  diode  detector  and  also 
to  a  cathode  follower,  which  sup¬ 
plies  the  i-f  to  a  frequency -discrim¬ 
inator  circuit.  The  discriminator 
provides  an  afc  voltage  that  is  ap¬ 
plied  to  a  reactance  tube  in  the 
crystal  oscillator,  thereby  maintain¬ 
ing  the  output  frequency  in  such  a 
manner  as  to  sustain  the  i-f  at  13.5 
c.vcles.  Figure  1  is  the  overall  i-f 
.selectivity  curve. 

The  crystal  o.scillator  also  intro¬ 
duces  a  voltage  ahead  of  the  de¬ 
tector  for  stabilizing  the  avc  voltage 
produced  by  the  desired  signaL  The 
output  of  the  second  detector  sup¬ 
plies  avc  voltage  to  the  fir.st  two  r-f 
stages  in  the  receiver  and  excites 
a  d-c  amplifier  and  graphic  re¬ 
corder.  The  narrow-band  recorder 
incorporates  both  primary  a-c 
power  regulation  and  regulated  d-c 
power  supplies. 

Calibration  of  the  narrow -band 
recorder  is  accomplished  by  using  a 
crystal-controlled  signal  generator 
to  feed  increments  of  power  into  the 
receiver  antenna  input  terminals 
while  maintaining  a  freciuency  dif¬ 
ference  of  13.5  cycles  with  respect 
to  the  receiver  oscillator. 

Figure  2  shows  the  response 
curve  of  signal  innut  voltage  versus 
recorder  output  in  chart  ma.  This 
receiver  response  curve  is  cor¬ 
rected  for  the  effective  height  of 
the  receiving  antenna  to  obtain  an 


FIG.  l — Overall  i-i  selectlTlty  curve  ihows 
hiqh  deqree  oi  reiection  oi  signals  diiierlnq 
from  13.5  cycles 


output  response  in  millivolts  per 
meter  versus  chart  ma. 

After  calibration  of  the  narrow- 
band  recorder,  the  antenna  is  con¬ 
nected  and  the  signal  to  be  meas¬ 
ured  is  tuned  in  by  adjustment  of 
the  local  oscillator. 

During  operation  of  the  recorder, 
the  intermediate  frequency  is  con¬ 
stantly  monitored  by  a  frequency 
meter  that  operates  from  the  dis¬ 
criminator  circuit.  A  Brush  high- 
.speed  oscillograph  is  connected  into 
the  i-f  system  for  frecpient  graphic 
checks  of  the  intermediate  fre¬ 
quency.  A  vacuum-tube  voltmeter 
reads  diode  detector  voltage,  indi¬ 
cating  the  magnitude  of  oscillator 
injection  voltage  and  the  beat  fre¬ 
quency  between  the  local  oscillator 
and  any  unwanted  signals. 

Field  Tests 

During  1949,  the  narrow-band 
recorder  was  field  tested,  making 
sk>'vi-ave  studies  of  clear  channel 
interference  problems.  Figure  4 
shows  three  charts  in  terms  of  sun¬ 
set  hour.  The  narrow-band  chart. 
Fig.  3A  shows  the  drop  in  the  un¬ 
desired  station’s  field  intensity  as 
operation  is  .switched  from  nondi- 
rectional.  Also  shown  are  charts 
of  desired  signal.  Fig.  3F,  and  the 
monitor  signal.  Fig.  3C. 

Figure  4  shows  three  charts  at 


FIG.  2 — Baiic  recorder  reiponie 
curve  (right)  and  the  lotne  curve 
corrected  ior  antenna  eiiective  height 


ss  -r  4  and  ss  -)-  5.  Figure  4B  is  the 
standard  field-intensity  recording 
of  the  desired  station  leaving  the 
air  with  the  undesired  station  re¬ 
maining  on.  Figure  4A  is  the  nar¬ 
row-band  recording  of  the  unde- 
sired  station.  The  monitor  station 
field-intensity  recording  is  shown 
in  Fig.  4C.  Also  shown  is  the  fre¬ 
quency  check  chart.  Fig.  4D. 

Supplementary  Recordings 

Cochannel  skywave  measure¬ 
ments  made  with  the  narrow-band 
recorder  were  supplemented  by  re¬ 
cordings  of  monitor  and  desired 
signals  on  separate  recorders  since 
the  narrow-band  recorder  recorded 
only  the  undesired  signal. 

The  monitor  and  desired  stations 
were  recorded  using  converted  Com¬ 
mand  receivers.  These  receivers 
operated  from  regulated  power  sup¬ 
plies,  with  avc  added  for  logarith¬ 
mic  recording,  and  d-c  amplifiers 
driving  Esterline-Angus  recorders. 
Vertical  antennas  were  used  on  all 
recorders.  A  Federal  field-intens¬ 
ity  meter  calibrated  by  the  Bureau 
of  Standards  was  used  to  correct 
for  effective  antenna  height  of  re¬ 
ceiving  antennas  thus  correcting 
the  recorders’  output  response 
curves  to  read  directly  in  mv  per 
meter  versus  chart  ma. 

One-minute  time  constants  were 
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FIG.  3— Field  intonilty  recordings  mode  during  sunset  hour. 
Undesired  signal  (A)  shows  eiiects  oi  changeoTsr  irom  non- 
directional  to  directional  cratenna  operation 


FIG.  4 — Fleid-intensity  recordings  made  at  desired  stotion's 
signoii  time.  Trace  (B)  shows  interfering  station's  iieid-intensity 
alter  desired  station  signs  oil 
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used  on  all  three  recorders  as  this 
value  is  frenerally  used  in  skywave 
studies.  Measurements  were  usu¬ 
ally  limited  to  a  certain  bearing, 
centered  around  the  desired  sta¬ 
tion’s  0.5  mv  per  meter  contour. 

Analysis  of  Data 

In  an  analysis  of  skywave  meas¬ 
urements  between  two  stations, 
field-.strength  or  interference  ratios 
are  determined  with  respect  to  sun¬ 
set  time.  This  is  the  time  of  sun¬ 
set  at  midpoint  of  the  transmission 
path  between  the  station  measured 
and  the  point  of  measurement.  This 
time  is  obtained  from  FCC  or  Naval 
Observatory  charts  showing  sunset 
time  with  respect  to  location. 
Analysis  of  .skywave  charts  is  made, 
determining  the  field  strength  ex¬ 
ceeded  for  either  10  percent  or  50 
percent  of  sunset  hour  and  each 
hour  following. 

Since  .skywave  transmission  var¬ 
ies  from  night  to  night,  measure¬ 
ments  are  normally  made  over  a 
thirty-day  period.  At  the  conclusion 
of  the  month’s  recording,  the  field 
intensities  exceeded  for  either  10 
percent  or  50  percent  of  every  hour 
during  each  night’s  operation  are 
plotted  again.st  midpath  sunset 
time,  resulting  in  an  average  sky- 
wave  curve  during  the  thirty-day 
test.  From  this  curve,  it  is  possible 
to  determine  the  average  field  in¬ 


tensity  for  ss  -f  2  or  any  other  time. 

Figure  5  shows  a  thirty-day  sum¬ 
mary  curve  of  fifty-percent  values 
for  the  undesired  station,  desired 
station,  and  the  monitor  station. 

In  conclusion,  it  may  be  of  inter¬ 
est  to  note  that  nondirectional-to- 
directional  antenna  skywave  ratio 
tests  showed  very  poor  correlation 
with  calculated  and  ground-plane 
measurements.  FCC  nondirection- 
al-to-directional  antenna  skywave 
ratio  tests,  involving  approximately 
twenty-five  radio  stations  showed 
similar  results. 

It  appears  that  many  existing  di¬ 
rectional  systems,  adju.sted  by 
ground-plane  measurements,  are 
not  giving  adequate  skywave  pro¬ 
tection.  Improved  engineering 
standards  are  needed  if  the  growth 
of  cochannel  skywave  interference 
is  to  be  kept  to  the  same  order  of 
magnitude  as  that  intended. 
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FIG.  5 — Thirty-day  sununary  oi  50-por- 
cont  hourly  median  valuee  recorded 
both  on  narrow-bond  set  and  by  con* 
ventional  techniques 
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Constant-Current 

Design  reduces  power-supply  requirements  because  amplifier  does  not  present  varying 
load  as  do  conventional  circuits.  Costs  are  cut  by  using  only  one  high-voltage  winding, 
one  rectifier  tube  and  mininuim  of  filtering  components  in  power  supply 


ONLY  a  simple,  light  power  sup¬ 
ply  is  required  for  the  direct- 
current  amplifier  to  be  described. 
It  does  not  present  a  variable  load 
to  the  B  supply,  therefore  the  sup¬ 
ply  needs  regulation  only  for  line 
variations.  Since  line  variations 
require  a  much  smaller  percentage 
of  regulation  control,  a  resulting 
overall  system  simplification  is 
achieved. 

The  circuit  of  the  newly  devel¬ 
oped  amplifier  shown  in  Fig.  1 
differs  from  conventional  d-c  ampli¬ 
fier  circuits  only  in  the  final  push- 
pull  stage.  One-half  of  this  stage 
serves  as  the  output  stage  deliver¬ 
ing  power  to  the  load.  The  other 
half  delivers  out-of-phase  current 
to  ground  through  an  equivalent 
load,  neutralizing  both  the  flow  of 
load  current  to  ground  and  the  ac¬ 
companying  drain  on  the  B  power 
supply. 

The  double-ended  output  stage 
acts  like  a  single-ended  output  with¬ 
out  the  usual  load  current  change  in 
B-supply  current.  Consequently, 
the  supply  shown  in  Fig.  1  for  the 


amplifier  is  considerably  simpler 
than  a  conventional  one  for  a  d-c 
amplifier. 

In  particular,  the'simplified  sup¬ 
ply  of  Fig.  1  requires  only  one  high- 
voltage  winding  and  one  rectifier 
tube  instead  of  the  two  high-voltage 
windings  and  two  rectifier  tubes  of 
the  conventional  supply.  Because 
the  load  current  does  not  change, 
neither  voltage  amplifier  nor  power 
amplifier  tubes  are  required  for 
voltage  regulation  and  a  resistor 
may  be  used  in  the  place  of  a  choke 
for  filtering. 

The  divider  formed  by  the 
two  regulator  tubes  provides  a 
satisfactory  ground  return  be¬ 
cause  no  load  current  flows  to  the 
mid-point  of  this  divider. 

Although  the  quiescent  current 
from  the  B  supply  of  Fig.  1  is  twice 
the  quiescent  current  of  a  conven¬ 
tional  supply  the  maximum  capacity 
of  a  conventional  supply  must  be 
the  same  as  that  of  Fig.  1  because 
at  full  load  it  delivers  just  as  much 
current  as  does  the  supply  shown 
in  Fig.  1. 


Drift  of  the  amplifier  of  Fig.  1  is 
comparable  to  that  of  conventional, 
stable  d-c  amplifiers  and  averages 
one  mv  referred  to  the  input  grid. 
Over  its  rated  operating  range  this 
amplifier  is  linear  to  percent. 

Although  no  choke  is  used  in  the  B- 
supply  filter,  the  60-cycle  hum  ap¬ 
pearing  across  the  output  terminals 
is  less  than  one  mv  referred  to  the 
input  grid.  Response  of  the  ampli¬ 
fier  is  flat  from  zero  to  20  kc  for 
gains  from  1  to  15. 

The  operating  range  of  the  out¬ 
put  for  which  the  amplifier  of  Fig.  1 
retains  its  linearity  of  percent 

is  ±  10  ma  into  a  load  of  50  to  1,000 
ohms.  By  changing  the  cathode 
resistor  in  the  output  stage,  the 
amplifier  can  be  made  to  develop 
±50  volts  into  loads  greater  than 
50,000  ohms  with  a  linearity  of  ±i 
percent. 

Adjustment 

There  are  only  three  points  of 
adjustment;  R.,  Rt,  and  R,  in  the 
amplifier  of  Fig.  1  and  two  of  these 
are  used  infrequently.  Potentiom- 


FIG.  1 — Schematic  diagram  of  the  d-c  omplUier.  Double-ended 
output  itage  acti  like  single-ended  output  without  the  usual 
load  current  change 


Modiiied  version  oi  the  amplifier  and  power  supply  shown  in 
Fig.  1.  This  circuit  is  designed  for  driving  both  photographic 
recorders  and  direct-writing  recorders 
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eter  R.  is  a  zero  adjustment  used 
to  bring  the  output  to  ground. 
Potentiometer  Rt  is  adjusted  infre¬ 
quently  and  is  used  to  bring  the 
cathode  of  the  left-hand  half  of  the 
output  stage  to  ground.  Potentiom¬ 
eter  R,  is  touched  only  when  the 
output  load  of  the  amplifier  is 
changed  and  it  is  then  adjusted  for 
neutralization  of  the  load  current 
fiowing  to  ground.  Proper  adjust¬ 
ment  of  R,  is  accomplished  by  in¬ 
serting  a  milliammeter  at  point  P 
and  adjusting  R,  until  the  meter 
reading  is  less  than  0.5  ma  for  full- 
scale  output.  Fortunately,  this  ad¬ 
justment  of  R,  is  not  very  critical. 

The.se  new  d-c  amplifier.**  were 
developed  by  the  author  for  driving 
galvanometer  elements  of  photo¬ 
graphic  oscillograph  recorders  used 


Bank  o<  12  driver  amplUien  capable  oi  delivering  dtSO  ma  into  100  ohmi  used 
lor  driving  12  galvanometer  elements 


FIG.  2 — Schematic  diagram  oi  power 
supply  ior  driving  ten  or  more  ampli- 
tiers  with  outputs  oi  about  ±S0  ma 
each 

in  the  playback  of  multiple-channel 
magnetic  recording  systems.  In  the 
playback  of  these  .systems,  perma¬ 
nent  visible  records  were  made  of 
as  many  as  12  channels  at  one  time. 
This  required  12  d-c  amplifiers  to 
drive  the  12  galvanometer  elements. 

When  the  d-c  amplifiers  use  out¬ 
put  tubes  capable  of  delivering 
about  ±50  ma  and  ten  or  more  such 
amplifiers  are  powered  from  one 
B  supply,  the  load  current  flowing 


to  ground  may  cause  distortion  un¬ 
less  considerable  care  is  taken  in 
adjusting  R,.  If  it  is  difficult  to 
adjust  R,  satisfactorily  then  a  B 
supply  of  the  type  shown  in  Fig.  2 
will  supply  these  amplifiers  without 
accompanying  distortion. 

The  supply  of  Fig.  2  also  uses  a 
voltage  divider  to  provide  a  ground 
return.  This  voltage  divider  is 
composed  of  a  resistor  R,  and  a  VR 
tube.  A  regulator  circuit  is  em¬ 
ployed,  but,  as  will  be  noted,  the 
regulating  tube  is  shunted  by  a  re¬ 
sistor  which  carries  the  majority 
of  the  supply  current,  because  the 
regulator  tube  must  correct  for  only 
small  variations  in  load  current. 

If  e.\ces8ive  unneutralized  load 
current  flows  to  the  center  of  the 
voltage  divider,  the  voltage  .across 
the  VR  tube  may  increase.  This  in¬ 
crease  is  sen.sed  by  the  regulating 
circuit,  and  the  total  supply  voltage 


correspondingly  increases  so  that 
the  mid-point  or  ground  return  of 
the  divider  still  remains  at  the  .same 
relative  position  between  B—  and 
B-f.  Because  of  the  balanced  stages 
used  throughout  the  amplifier,  .such 
an  increase  in  the  overall  supply 
voltage  does  not  produce  appreci¬ 
able  drift  or  distortion  when  the 
ground  point  remains  at  the  same 
relative  position  between  B  and 
B-. 

A  modified  version  of  the  ampli¬ 
fier  and  B  supply  of  Fig.  1  makes 
the  fullest  use  of  the  power  capacity 
of  the  6BL7  output  tube.  In  this 
circuit,  the  second  stage  was  rede¬ 
signed  to  increase  the  drive  of  the 
output  stage.  The  B  supply  has 
been  increased  to  permit  a  larger 
swing  of  the  output  stage.  This 
amplifier  can  deliver  ±20  ma  into  a 
load  of  50  to  1,.500  ohms,  with  a 
linearity  of  ±i  percent. 
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Tone-Burst  Generator 


Transient  distortion  of  loudspeakers,  enclosures,  microphones  and  networks  can  be  meas¬ 
ured  quickly  and  easily  by  system  reducing  such  distortions  to  numbers  for  comparison. 
Information  supplements  sound-pressure  curves  for  better  evaluation 


OF  MANY  FACTORS  involved  in 
reproduction  of  sound,  tran¬ 
sient  distortion  is  the  one  measured 
most  rarely.  The  loudspeaker-en¬ 
closure  combination  is  the  most 
serious  contributor  to  this  type  of 
distortion. 

The  three  basic  driving-force 
or  input  functions  used  in  trans¬ 
ient  work  are  the  suddenly  ap¬ 
plied  sine  wave,  the  unit  step  func¬ 
tion  and  the  unit  impulse  or  delta 
function.  For  loudspeaker  consid¬ 
erations,  it  was  felt  that  the 
simplest  and  most  convenient  auto¬ 
matic  transient  recording  system 
should  use  the  tone-burst  type  of 
input  signal,  a  form  of  the  suddenly 
applied  sine-wave  method.’ 

A  tone  consisting  of  a  given  num¬ 
ber  of  cycles  is  applied  to  the  loud¬ 
speaker  and  then  turned  off  for  an 
equal  period.  All  sound  coming 
from  the  loudspeaker  during  the 
time  the  burst  is  turned  off  is  re¬ 
corded  on  a  level  recorder  as  tran¬ 
sient  distortion.  For  such  a  signal, 
the  buildup  and  decay  transients  are 
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essentially  the  same  so  it  does  not 
matter  which  is  measured. 

With  this  recording  system,  tran¬ 
sient  and  steady-state  curves  are 
drawn  with  the  same  recorder  on 
the  same  sheet  of  paper  since  both 
systems  measure  the  full-wave  rec¬ 
tified  average  value  of  the  wave 
form.  Results  are  expressed  in  the 
db  difference  between  the  sound 
pressure  and  transient  curves.  This 
can  easily  be  converted  to  percent¬ 
age  values. 

Equipment  Description 

The  block  diagram  of  the  system 
is  shown  in  Fig.  1.  An  o.scillator  of 
the  beat-frequency  type  is  applied 
to  a  gate  in  which  the  signal  is  in¬ 
terrupted  to  produce  bursts  of  tone 
4,  8  or  16  cycles  long,  followed  by 
equal  off  periods.  The  bursts  feed 


a  power  amplifier  which  drives  the 
loudspeaker.  The  loudspeaker  and 
a  microphone  are  placed  in  an 
acoustically  dead  room  and  the 
microphone  develops  a  voltage  pro¬ 
portional  to  the  sound-pressure  out¬ 
put  from  the  loudspeaker.  This  volt¬ 
age  is  amplified  and  applied  to  a 
second  gate  circuit  which  eliminates 
that  portion  of  the  transient  output 
corresponding  to  the  original  burst 
portion  of  the  signal.  The  hang¬ 
over,  or  transient  distortion,  corre¬ 
sponding  to  the  sound  output  when 
the  input  signal  is  turned  off,  is 
then  applied  to  the  recorder. 

To  generate  the  pulses  necessary 
to  operate  the  two  gates,  the  oscil¬ 
lator  output  is  fed  to  a  limiting 
amplifier  where  the  sides  of  the 
wave  are  made  steep  enough  to 
trigger  a  binary  counter.’  Output 
from  the  counter  operates  a  flip-flop 
circuit  driving  the  gate  of  the  tone- 
burst  generator.  Two  delay  net¬ 
works  are  driven  by  the  scjuare- 
wave  output  from  the  flip-flop  but 
the  waves  are  180  deg  out  of  phase. 

Two  paths  of  the  delay  network 
are  adjusted  to  delay  the  gating 
pulses  applied  to  the  toae-burst 
eliminator  by  the  time  required  for 
the  sound  to  travel  from  the  loud¬ 
speaker  to  the  microphone.  Wave¬ 
forms  at  each  point  of  the  block 
diagram  show  how  this  is  done  with 
the  use  of  differentiators,  clippers 
and  delay  multivibrators.  Output 
of  the  delay  network  then  feeds  the 
second  flip-flop  circuit  driving  the 
gate  of  the  tone-burst  eliminator. 

The  circuit  diagram  in  Fig.  2 
shows  the  limiting  amplifier  and  the 
five-stage  counter.  All  voltages  are 
given  for  normal  operating  condi¬ 
tions.  The  limiting  amplifier  uses 
four  6AH6  tubes  driven  into  the 
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FIG.  1 — Block  diagram  oi  the  traniient  recorder 
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Checks  A-F  Transients 


FIG.  2 — Schamotic  dioqram  oi  th«  Umitinq  amplUiar  and  tha  liTC-ttaq*  countar 


grid-current  region.  These  tubes 
were  chosen  to  get  the  greatest  gain 
for  a  given  bandwidth.  It  was 
found  necessary  to  use  four  stages 
of  amplification  to  obtain  a  square- 
wave  output  with  a  rise  time  fast 
enough  to  trigger  the  counter  at 
low  frequencies. 

The  square-wave  output  from  the 
limiting  amplifier  drives  the  first 
tube  of  the  binary  counter,  which 
operates  like  a  frequency  divider. 

For  every  two  pulses  into  each 
counter  tube  one  pulse  comes  out. 

The  binary  counter  is  essentially  a 
multivibrator  with  two  stable  fig.  3 — Ton*-burtt  q«n«rator  ichamoUc  tors  to  produce  sharp  pulses.  The 
states.  Operation  of  all  five  counter  diaqrom  crystal-diode  clippers  remove  the 

t’.’bes  is  the  same  except  that  each  positive  pulses.  The  negative  pulses 

one  operates  at  one  half  the  fre-  The  circuit  for  the  tone-burst  are  applied  to  the  grids  of  the  limit- 
quency  of  the  tube  ahead.  generator  is  shown  in  Fig.  3.  The  ing  amplifier,  which  inverts  and 

The  points  marked  4,  8,  and  16  12AU7  gate  tube  normally  has  the  amplifies  the  pulses.  The  combina- 

cycles  are  pick-off  points  for  the  right  side  conducting,  thus  bring-  tion  of  the  diodes  and  limiting- 

square-wave  signal  operating  the  ing  the  cathode  voltage  up  and  cut-  amplifier  stage  is  therefore  equiva- 

flip-flop  tube.  The  square-wave  ting  off  the  left  half  of  the  tube,  lent  to  a  negative  clipper.  The 

period  is  determined  by  the  number  When  a  negative  square  wave  from  amplified  positive  pulses  are  used  to 

of  cycles  (4, 8,  or  16)  of  the  original  the  flip-flop  is  applied  to  the  right-  trigger  the  delay  multivibrators, 

sine  wave  from  which  all  the  pulses  hand  grid,  the  right  side  of  the  gate  The  delay  time  is  adjusted  by  the 

are  derived.  Slight  variations  in  is  turned  off  and  the  left  side  con-  variable  5-meg  resistor  in  the  grid 

the  first  two  counter  circuit  ele-  ducts.  This  allows  the  left  half  of  circuit. 

ments  were  made  to  increase  the  the  tube  to  operate  as  a  class-A  Normally,  the  right  half  of  the 
stability  of  operation.  amplifier.  The  grid  is  allowed  to  delay  multivibrator  tube  is  conduct- 
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float  and  set  its  own  bias. 

The  right-hand  grid  bias  varies 
the  tube  from  saturation  to  cutoff. 
The  potentiometer  in  the  plate  cir¬ 
cuit  of  the  gate  balances  out  the  d-c 
component.  The  output  is  then  at¬ 
tenuated  with  a  voltage  divider  to 
prevent  overloading  the  cathode  fol¬ 
lower  operating  into  a  500-ohm 
load. 

Delay  Network 

The  delay  network  circuits  are 
shown  in  Fig.  4.  Square-wave  in¬ 
puts  are  applied  to  the  differentia- 
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FIG.  4 — Schematic  diagram  o<  the  delay  networks 


FIG.  S — Circuit  ol  the  tone-burst  eliminator 


ing  and  the  left  half  is  cut  off.  When 
a  positive  input  pulse  is  applied  to 
the  left  grid,  the  left  half  of  the 
tube  fires  and  the  right  half  is  cut 
off.  This  firing  time  is  determined 
by  the  R-C  time  constant  of  the 
0.015-;jif  capacitor  and  5-megohm 
variable  grid  resistor.  The  delay  is 
normally  set  for  about  2  millisec¬ 
onds  since  sound-pressure  curves 
are  drawn  -with  a  microphone  dis¬ 
tance  of  two  feet. 

The  differentiated  output  of  each 
multivibrator  is  then  fed  to  the 
grid  of  the  12AU7  positive  clipper. 
Clipping  is  obtained  by  the  use  of  a 
large  cathode  resistor  which  cuts 
off  both  tubes  so  that  after  in¬ 
version  in  the  tube  only  negative 
pulses  can  be  produced  in  the 
output. 

The  tone-burst  eliminator  is 
shown  in  Fig.  5.  The  negative 
pulses  from  the  positive  clipper 
cause  the  12AU7  flip-flop  circuit  to 
operate  in  the  same  manner  as  the 
tone-burst-generator  flip-flop.  The 
output  square  wave  of  this  flip-flop 
then  opens  and  closes  the  12AU7 
gate  tube  of  the  eliminator.  The 
generator  and  eliminator  circuits 
operate  in  essentially  the  same  man¬ 
ner.  The  amplified  signal  from  the 
microphone  is  observed  at  the  test 
point. 

Equipment  Operation 

When  the  transient  distortion  of 
a  system  is  measured,  three  curves 
are  drawn.  The  steady-state  or 
sound-pressure  curve  is  always 
drawn  for  a  reference.  To  make 


this  curve  directly  comparable  with 
the  transient  curves  it  is  drawn  in 
exactly  the  same  way  as  the  tran¬ 
sient  curves  except  that  the  speaker 
is  not  pulsed  with  the  tone-burst  but 
has  a  steady  tone  of  variable  fre¬ 
quency  applied  to  it. 

Microphone  Channel 

The  microphone  channel  is  gated 
with  the  tone-burst  eliminator  so 
that  the  recorder  receives  a  signal 
50  percent  of  the  time,  the  same  as 
when  the  transient  curves  are 
drawn.  The  rectified  average  value 
of  this  wave  is  recorded  and  experi¬ 
ence  shows  that  the  resultant  curve 
shape  is  always  within  0.5  db  of 
the  curve  obtained  when  the  re¬ 
corder  is  fed  with  an  ungated  sig¬ 
nal,  but  is  6-db  down.  To  obtain 
the  best  presentation  of  the  tran¬ 
sient  distortion  of  loudspeakers,  the 
transient  distortion  curve  is  drawn 
in  two  parts  to  cover  the  range  of 
30  to  15,000  cycles. 

The  low-frequency  end  of  the 
spectrum  is  measured  with  four 
cycles  on  and  four  off  and  the  high- 
frequency  end  is  measured  with  16 
cycles  on  and  16  off.  The  change¬ 
over  frequency  at  which  one  curve 
stops  and  the  other  starts  is  not 
critical  but  200  cycles  is  normally 
taken  since  this  frequency  is  be¬ 
tween  the  fundamental  resonance 
and  the  cone-breakup  resonances 
for  most  loudspeakers. 

Below  200  cycles  the  recorder 
tends  to  follow  the  16-cycle  burst 
instead  of  averaging  it.  For  en¬ 
closure  studies  the  four-cycle  burst 


can  be  used  throughout  the  range 
since  there  are  few  resonances 
above  1,000  or  2,000  cycles  in  most 
enclosures. 

The  equipment  is  designed  to 
operate  only  when  the  delay 
time  is  less  than  85  percent  of 
the  period  of  the  highest  frequency 
burst.  The  delay  network  has  no 
memory  and  as  the  period  of  the 
incoming  wave  approaches  the 
delay  time  at  high  frequencies,  in¬ 
stability  will  result.  This  is  be¬ 
cause  the  delay  multivibrator  can¬ 
not  be  triggered  again  until  it  has 
returned  to  its  previous  stable- 
state  condition. 

In  the  initial  setup  of  the  equip¬ 
ment,  it  is  necessary  to  adjust  the 
delay  multivibrators  so  that  the  be¬ 
ginning  and  the  end  of  the  original 
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FIG.  6 — Voicesroil  current,  acouitic  out¬ 
put  and  traniisnt  distortion  ior  two  loud- 
spoaksrs  each  oporoting  at  the  funda¬ 
mental  low-irequencY  response 
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burst  are  just  eliminated  by  the 
tone-burst  eliminator.  This  can  be 
done  most  accurately  at  the  high- 
frequency  end  of  the  range  of  the 
particular  loudspeaker  being  tested. 
It  is  also  necessary  to  carefully  bal¬ 
ance  out  any  d-c  component  in  the 
signal  fed  to  the  recorder  by  means 
of  the  balancing  potentiometers  in 
the  plates  of  the  gate  circuit  since 
an  unbalance  will  record  as  tran¬ 
sient  distortion.  Once  these  ad¬ 
justments  are  made,  they  need  be 
checked  only  occasionally  during  the 
operation  of  the  equipment. 

Experimental  Results 

The  oscillograms  of  Fig.  6  show 
the  voice-coil  current,  acoustic  out¬ 


put  and  transient  distortion  for  two 
loudspeakers,  each  operating  at  the 
fundamental  low-frequency  reso¬ 
nance. 

The  electrical  input  to  each 
shows  a  slight  distortion  of  the 
wave  due  to  the  limited  bandwidth 
of  the  amplifier  but  the  waveform 
is  still  reasonably  good. 

The  eight-inch  loudspeaker  is  a 
conventional  one  with  a  small  mag¬ 
net  and  low  flux  density  in  the  air 
gap.  The  12-inch  loudspeaker  has  a 
very  large  ring  magnet  and  the 
mechanical  design  also  incorporates 


some  acoustic  damping.  These 
units  show  the  two  extremes  in  low- 
frequency  transient  response  of 
loudspeakers. 

Figure  7  shows  the  sound-pres¬ 
sure  and  transient-distortion  curves 
of  the  same  12-inch  loudspeaker. 
The  ordinate  is  in  db  for  all  curves 
and  zero  db  is  arbitrary.  Note  the 
lack  of  rise  in  either  curve  at  the 
low-frequency  resonant  frequency 
of  50  cycles.  This  is  characteristic 
of  all  expensive  large-magnet  units. 
The  16-cycle  transient  curve  always 
has  lower  amplitude  than  the  four¬ 
cycle  transient  curve  since  the  de¬ 
cay  is  averaged  over  a  period  four 
times  longer. 

The  cone  begins  to  act  as  a  trans¬ 


mission  line  at  about  700  cycles  and 
the  first  major  vibrational  mode 
occurs  at  800  cycles.'  This  is  asso¬ 
ciated  with  a  dip  in  the  sound-pres¬ 
sure  curve  and  a  peak  in  the  tran¬ 
sient  curve.  The  next  major  mode, 
shown  by  the  transient  curve,  oc¬ 
curs  at  1,400  cycles.  This  peak  cor¬ 
responds  to  a  peak  in  the  sound- 
pressure  curve.  At  2,100  and  2,750 
cycles,  respectively,  two  more  peaks 
occur.  At  higher  frequencies  the 
transient  response  becomes  pro¬ 
gressively  worse. 

Figure  8  shows  the  waveforms 


associated  with  the  2,750-cycle 
resonance.  A  simple  tuned  circuit 
with  approximately  the  same  tran¬ 
sient  response  is  shown  for  com¬ 
parison.  Note  that  the  Q  of  the 
equivalent  tuned  electrical  circuit 
is  eight. 

Conclusions 

It  is  now  possible  to  draw  loud¬ 
speaker  transient  distortion  curves 
quickly  and  easily.  The  system 
described  isolates  and  reduces  tran¬ 
sient  distortion  to  numbers  for  com¬ 
parison  purposes.  Any  speaker  with 
less  than  10  to  12.5  percent  tran¬ 
sient  curves,  18  to  20  db  down,  over 
its  useful  range  is  comparable  to 
the  best  loudspeakers  measured.  It 
is  felt  that  this  information  supple¬ 
ments  sound-pressure  curves  and 
enables  a  better  evaluation  of  the 
variations  in  these  curves,  including 
diffraction  effects.  The  equipment 
is  also  useful  in  measuring  tran¬ 
sient  distortion  of  enclosures,  mi¬ 
crophones  and  networks.  It  is  a 
very  helpful  design  tool  for  study¬ 
ing  loudspeaker  cones. 

The  author  wishes  to  acknowl¬ 
edge  the  helpful  advice  and  sugges¬ 
tions  of  Murlan  S.  Corrington  in 
preparing  this  paper. 
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- Ultrasonic  Ranging 

Equipment  showing  increased  echo  amplitude  from  cancerous  tissue  has  been  used  in 
cancer  diagnosis.  Results  have  been  confirmed  in  20  operations.  Crystal  transducer  is 

coupled  to  tissue  by  water  column 


X-RAY  IS  OF  LITTLE  USE  in 
very  early  diagnosis  of  can¬ 
cer,  the  existence  of  which  can 
be  confirmed  definitely  only  by  mi¬ 
croscopic  examination  of  removed 
suspect  tissue.  However,  ultra¬ 
sound,  since  it  is  a  form  of  me¬ 
chanical  energy,  may  be  employed 
to  investigate  tissue  properties. 

The  instrument  shown  in  the 
photographs  detects  reflections  of 
ultrasonic  energy  from  acoustic  im¬ 
pedance  discontinuities  between 
tissue  elements  of  differing  elastic 
properties.  Termed  the  Echograph, 
it  has  been  used  with  promising 
results  in  efforts  to  diagnose  cancer 
in  20  human  breast  tumors  before 
operation,  to  examine  a  brain  tumor 
during  operation  and  for  laboratory 
studies. 

Preliminary  work'  was  carried 
out  using  an  ultrasonic  radar 
trainer,  AN/APS-T3,  at  its  oper¬ 
ating  frdtjuency  of  15  me.*  Discov¬ 
ery  that  internal  reflections  from 
cancerous  tissue  were  of  greater 
amplitude  than  those  from  sur¬ 
rounding  normal  tissue  prompted 
development  of  the  portable  instru¬ 


ment  to  be  described. 

The  same  crystal  transducer  is 
used  both  to  transmit  pulsed  ultra¬ 
sound  and  to  pick  up  reflected 
echoes.  Ky  displaying  echoes  from 
a  narrow  sound  beam  on  a  linear 
time-base  cro  sweep,  confusion 
from  the  presence  of  many  struc¬ 
tures  is  greatly  lessened. 

Frequency  Considerations 

Frequencies  in  the  megacycle 
range  are  necessary  to  keep  wave¬ 
length  short  at  the  mean  velocity 
of  1,540  meters  per  second*  for 
human  muscle  tissue.  As  the  fre¬ 
quency  is  raised,  trouble  with  dif¬ 
fraction  effects  is  lessened  and 
resolution  is  improved.  However, 
since  attenuation  by  tissue  in¬ 
creases  with  frequency,  range  is 
decreased  at  higher  frequencies. 

Since  crystal  transducers  must 
be  operated  at  mechauical  resonance 
to  obtain  sufficient  sensitivity,  the 
frequency  of  operation  depends 

This  investigation  was  supported  by  a 
research  grant  from  the  National  Cancer 
Institute  of  the  National  Institutes  of 
Health,  U.  S.  Public  Health  Service. 


also  upon  the  crystals  available. 
The  limited  bandwidth  of  resonant 
crystals  also  affects  resolution, 
placing  a  lower  limit  on  the  length 
of  the  transmitted  pulse.  Damping 
of  the  crystal  may  be  used  to  in¬ 
crease  bandwidth. 

The  crystals  used,*  X-cut,  quartz 
discs  thickness-resonant  at  15  me, 
have  a  minimum  pulse  length  of 
about  0.5  microsecond.  The  crys¬ 
tals  are  operated  undamped,  one 
face  radiating  into  a  water  coupling 
column  and  the  other  air  backed. 
Mismatch  between  the  acoustic  im¬ 
pedance  of  quartz  and  air  prevents 
radiation  in  the  back  direction. 

System  Operation 

Referring  to  Fig.  1,  the  repeti¬ 
tion-rate  oscillator  produces  tim¬ 
ing  pulses  at  a  rate  variable  from 
400  to  4,000  pps.  A  rapid  rate  is 
used  to  permit  short  exposures 
when  photographing  the  oscillo¬ 
scope  screen,  minimizing  blurring 
from  breathing  and  other  motion 
of  the  patient. 

Frought  to  the  desired  width 
at  sufficient  amplitude,  actuating 
pulses  are  applied  to  the  clamp- 
tube-controlled  oscillator  which 
generates  r-f  pulses.  Output  pulses 
as  short  as  1.5  cycles  at  15  me  can 
be  generated  by  this  circuit.  How¬ 
ever,  the  crystal  stretches  the 
acoustic  pulse  to  at  least  0.5  micro¬ 
second.  This  corresponds  to  a  crys¬ 
tal  Q  of  about  ten.  It  is  therefore 
important  to  avoid  use  of  high  Q 
circuits  in  the  transmitter  if  fur¬ 
ther  stretching  is  to  be  prevented. 
This  is  accomplished  using  non¬ 
resonant  impedance  coupling  in  a 
class-A  voltage  amplifier,  and 
using  the  crystal  itself  as  the 
only  resonant  element  in  the 
output  power  amplifier.  This 
latter  stage  is  operated  class 
C  with  fixed  bias  so  that  advan¬ 
tage  can  be  taken  of  the  low  duty 


FIG.  1 — Block  dlaqrom  oi  ultrasonic  ocho-ronglng  equipment 
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cycle  by  using  a  high  plate  voltage 
to  obtain  a  high  peak-power  out¬ 
put.  A  peak  power  of  about  1  kw 
is  used. 

Details  of  the  crystal  coupling 
network  are  shown  in  Fig.  2.  The 
coupling  network  allows  both  the 
transmitted  pulse  and  the  signals 
from  reflected  echoes  to  be  applied 
through  a  matching  L  section  to  the 
grid  of  a  low-noise,  receiver-input 
stage. 

Receiver  blocking  by  the  trans^ 
mitter  pulse  is  minimized  by  use 
of  single-tuned,  coupling  coils  con¬ 
nected  from  grid  to  ground.  These 
provide  a  low-resistance  path  for 
grid  current.  Thus,  the  receiver 
recovers  from  the  transmitted 
pulse  more  rapidly  than  the  crys¬ 
tal,  which  produces  a  detectable 
voltage  for  about  30  microseconds 
after  the  applied  pulse  ends.  The 
remainder  of  the  receiver  is  con¬ 
ventional.  Overall  bandwidth  is  4 
me  with  a  gain  of  about  100  db.  A 
wide-band  oscilloscope  is  employed 
for  presentation  of  reflected  sig¬ 
nals  on  a  linear  time-base  sweep. 

Zero  Range 

The  problem  of  working  to  zero 
range  is  met  by  interposing  a  col¬ 
umn  of  water  between  the  crystal 
and  the  tissue,  and  sealing  the  as¬ 
sembly  with  a  thin  rubber  mem¬ 
brane.  The  signal  returned  from 
this  membrane  becomes  the  zero- 
range  marker,  and  arrives  after 
both  the  transmitted  pulse  and  the 
crystal’s  hangover  have  ceased.  The 
delay  multivibrator  (Fig.  1)  pro¬ 
duces  a  pulse  which  starts  the  os¬ 
cilloscope  trace  just  before  the 
membrane  signal  is  received.  The 
display  thus  utilizes  the  entire 
screen. 

The  water  column  conducts  the 
acoustic  pulse  away  from  the  crys¬ 
tal,  and  since  it  does  not  return 


Ultratonic  •cho-ronging  •quipmcnl  in  us*  during  laboratory  examination  oi  removed 
tissue  specimens 


Investigation  oi  a  breast  tumor,  using  ranging  egnipmenl 
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from  the  membrane  until  after 
the  applied  pulse  ends,  the  crystal 
is  effectively  loaded  at  all  times. 
When  the  load  is  removed  during 
handling  of  the  probe,  the  crj’stal 
is  not  in  danger  of  fracture.  The 
water  attenuates  the  signal  some¬ 
what,  but  a  part  of  the  loss  can  be 
made  up  by  increasing  the  pulse 
power. 

This  solution  to  the  problem  of 
achieving  zero  range  has  the  dis¬ 
advantage  that  multiple  reflections 
of  transmitted  energy  take  place 
between  the  sealing  membrane  and 
the  crystal  face.  The  water  column 
must  therefore  be  long  enough  to 
make  the  second  reflection  arrive 
at  the  crystal  later  than  the  deep¬ 
est  signals  of  interest. 

Depth  of  Penetration 

The  factor  limiting  the  depth 
from  which  echoes  can  be  received 
is  the  attenuation  offered  by  in¬ 
tervening  tissue.  This  effect  is 
noticeable  at  15  me  for  only  a  few 
centimeters  of  depth,  appearing  as 
a  large  dynamic  range  between 
early  and  deep  echoes  with  the 
result  that  echoes  on  the  first  part 
of  the  time  base  saturate  the  os¬ 
cillograph  screen. 

Attenuation  effects  may  be  com¬ 
pensated  for  by  making  receiver 
gain  an  increasing  function  of  time 
across  the  time  base,  synchronized 
with  the  operating  cycle.  This  is 
the  same  solution  used  in  radar  sys¬ 
tems  to  minimize  close-in  land  or 
sea  return,  usually  termed  sensitiv- 


reduced  attenuation  of  lower  fre¬ 
quencies. 

Example 

Typical  oscilloscope  traces  are 
shown  in  Fig.  3.  These  particular 
records  are  from  the  first  known 
attempt  to  localize  and  diagnose  a 
brain  tumor  in  a  live  human  being 
by  this  method  during  an  opera¬ 
tion.  The  crystal  probe,  in  a  steri¬ 
lized  holder,  was  applied  to  the 
brain  coverings  after  the  skull  had 
been  removed. 

Figure  3A  shows  echoes  from 
normal  brain  tissue  following  the 
saturated  signal  received  from  the 
water-column  sealing  membrane. 
Figure  3B  shows  signals  returned 
from  suspected  tissue.  The  sub¬ 
sequent  operation  confirmed  the  lo¬ 
cation  of  the  tumor,  and  that  it 
was  cancerous  (Glioblastoma  Multi¬ 
forme)  . 

The  differences  illustrated  in  Fig. 
3  have  been  found  almost  consist¬ 
ently  with  cancerous  tissues  of 
various  types  from  different  parts 
of  the  body.  Comparison  of  normal 
and  tumor  echoes  removes  factors 
such  as  variation  in  system  sen¬ 
sitivity,  differences  in  crystal  ef¬ 
ficiency  and  variations  from  patient 
to  patient. 

Acknowledgement  is  due  Henry 
E.  Hartig  of  the  University  of 
Minnesota  and  Finn  J.  Larsen  of 
Minneapolis-Honeywell  for  their 
kind  help  and  advice,  and  to  med¬ 
ical  photographer  Lloyd  Wolf  of 
the  University  of  Minnesota. 
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FIG.  2 — Crystal  coupling  networks 


FIG.  3 — Oscilloscope  traces,  showing 
echoes  irom  normal  brain  tissue  (A)  and 
irom  a  cancerous  tumor  in  the  some 
brain  (B) 


ity  time  control.  This  circuit  (see 
Fig.  1)  is  actuated  by  the  same  de¬ 
layed  pulse  that  starts  the  time- 
base  sweep  and  uses  the  buildup 
of  voltage  across  a  capacitor  to  ob¬ 
tain  an  exponential  waveform. 
Voltage  is  impressed  on  the  nega¬ 
tive  voltage  used  for  gain  control 
in  the  i-f  amplifier.  Receiver  gain 
is  therefore  decrea.sed  coinciden¬ 
tally  with  receipt  of  the  membrane 
echo  and  rises  exponentially  across 
the  time  base. 

Present  range  of  about  two  cm 
can  be  extended  by  further  use  of 
stc  until  the  limit  imposed  by 
random  noise  in  the  receiver  is 
reached.  Increasing  depth  by  the 
use  of  greater  pulse  power  should 
be  approached  with  caution,  since 
the  damage  threshold  on  a  pulse 
basis  at  15  me  has  not  been  defi¬ 
nitely  determined.  Present  power 
was  checked  by  direct  experiments 
on  the  living  brains  of  laboratory 
animals,  without  producing  detect¬ 
able  damage.*  The  present  range 
has  allowed  examination  of  prac¬ 
tically  all  breast  tumors  encoun¬ 
tered. 

For  greater  depths,  where  loss 
in  definition  could  be  tolerated,  ad¬ 
vantage  could  be  taken  of  the 
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brain-tumor  opetodon 
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construction.  A  brief  review  of  the 
reasoning  behind  its  design  is  given 
prior  to  actual  circuit  description. 

There  are  two  basic  methods  of 
alternately  sampling  two  signals 
for  simultaneous  display  on  the 
face  of  a  single  cathode-ray  oscil- 
lo.scope. 

Slow  Switching 


Nondistoiting  CRO  Switch 


Oscilloscope  accessory  uses  miniature  receiving-type  tubes  and  permits  simultaneous 
viewing  of  two  signals  from  subaudio  to  ultrasonic  frequencies.  Distortion  of  signals 
is  low.  an<l  internal  amplifiers  provide  gain  up  to  28  ior  stepping  up  low-voltage  signals 
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Is  MOST  LABORATORIES,  the  si-  cause  of  the  persistence  of  vision,  times,  has  a  high  switching  rate 

multaneous  study  of  two  sepa-  This  process  usually  requires  a  of  fixed  frequency  and  samples  both 

rate  phenomena  is  required  only  reasonably  low  switching  fre-  signals  continuously.  Each  signal 

occasionally,  but  when  the  need  quency,  particularly  when  low-  is  sampled  many  times  during  each 

does  arise  there  is  no  simple  sub-  frequency  phenomena  are  to  be  cycle.  This  of  course  necessitates 

stitute  for  an  electronic  switch,  observed.  This  switching  rate  is  a  switching  rate  which  is  much 

It  is  therefore  desirable  to  have  usually  made  variable  and  must  higher  in  frequency  than  the  sig- 

one  available,  but  its  cost  and  com-  normally  be  synchronized  with  one  nal  to  be  viewed.  For  example,  if 

plexity  should  be  held  within  rea-  of  the  input  signals.  the  switching  rate  is  25  kc  and  it 

sonable  iimits  since  it  is  usually  c  c  •  w  assumed  that  at  least  10  samples 

regarded  as  a  stand-by  piece  of  ^****  per  cycie  are  necessary  to  have 

equipment.  The  second  method”,  which  has  reasonably  good  reproduction,  then 

The  electronic  switch  shown  in  found  application  in  more  recent  the  highest  signal  frequency  that 
the  photograph  performs  satisfac¬ 
torily  and  yet  its  design  is  such 

that  only  a  few  hours  and  a  hand-  r  ] 

ful  of  parts  are  required  for  its  I  ; 


The  first  method',  one  which  has 
been  in  use  for  many  years,  is  to 
present  on  the  oscilioscope  face 
several  cycles  of  one  of  the  signals 
and  then  by  switching  to  present 
several  cycles  of  the  other  signal. 
By  continuous  repetition  of  the 
process  both  signals  appear  as 
continuous  phenomena.  Even 
though  the  switching  rate  is  rather 
slow  the  picture  may  appear  con¬ 
tinuous  because  of  the  persistence 
of  the  cathode-ray  screen  and  be- 


SimplUiad  •l•clronic  twitch  tniploTt  rt<KlU7.aTailcibU  tubas.  Signals  up  to  20  kc 
can  ba  displorad  with  almost  no  distortion 
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Oscillogianu  thow  (A)  comparison  of  180  and  60-cps  sine  waves,  (B)  T.SOO^cps 
switchinq  wore,  (C)  comparison  of  120  and  60-cps  sine  waves,  (D)  60-cps  sine  and 
square  waves,  (E)  S  and  10-kc  signals  end  (F)  20-kc  signals  applied  to  each  input 


may  be  expected  to  be  observed  is 
approximately  2.5  kc.  This  second 
method  of  switching  is  normally 
considered  to  be  primarily  for  the 
observation  of  low-frequency  phe¬ 
nomena. 

It  has  not  been  commonly  real¬ 
ized  that  this  second  method  of 
switching  need  not  have  so  high  a 
fixed  switching  rate  nor  be  limited 
to  viewing  phenomena  having  sig¬ 
nal  frequencies  much  lower  than 
the  switching  frequency. 

The  switch  to  be  described  has 
several  distinct  advantages.  It  uses 
a  minimum  number  of  tubes, 
namely  three,  and  it  permits  viewing 
of  all  frequencies  in  the  pass  band 
of  the  gated  amplifiers  with  only 
two  fixed  switching  frequencies 
which  are  not  harmonically  related. 
Good  signal  amplification  is  pro¬ 
vided. 

Circuit  Details 

The  circuit  is  shown  in  Fig.  1. 
The  output  of  the  12AT7  square- 
wave  generator  alternately  cuts  off 
and  allows  conduction  of  the  6BE6 
amplifiers  at  a  rate  of  approxi¬ 
mately  7,500  cps.  Although  the 
frequency  is  not  critical,  this  value 
was  chosen  on  the  following  basis: 

Since  this  device  was  originally 
designed  for  the  study  of  low-fre¬ 
quency  signals,  a  maximum  oscil¬ 
loscope  sweep  frequency  of  75  cps 
was  arbitrarily  set.  Assuming  a 
trace  length  of  4  inches  and  a 
sampling  width  of  l/50th  inch,  a 
square-wave  is  required  whose  pe¬ 
riod  corresponds  to  a  width  of 
1  /25th  inch.  The  switching  fre¬ 
quency  is  therefore  4  X  25  X  75  or 
7,500  cps. 

The  particular  square-wave  gen¬ 


erator*  used  provides  an  excellent 
waveshape  of  sufficient  amplitude 
and  does  so  with  a  minimum  of 
components.  A  good  waveshape  is 
essential  to  minimize  the  switch¬ 
over  time  of  the  amplifiers  and  keep 
each  sampling  as  clean  as  possible 
for  faithful  reproduction. 

In  keeping  with  the  idea  of  sim¬ 
plicity  of  design,  a  minimum  num¬ 
ber  of  tubes  was  used,  and 
pentagrid  tubes  were  employed  be¬ 
cause  of  their  great  versatility. 
Positive  switching  is  assured  by 
impre.ssing  the  square  waves  on 
the  control  grids  of  the  6BE6’s. 
Separation  of  the  signals  on  the 
oscilloscope  is  accomplished  by  the 
difference  in  screen  voltage  ob¬ 
tained  by  the  position  control. 

The  gain  controls  and  10-to-l  at¬ 
tenuator  permit  input  signals  of 
up  to  10  volts  to  be  examined. 
Fixed  bias  of  approximately  6  volts 
is  required  to  prevent  grid  current 
flow  and  to  minimize  distortion.  The 
maximum  voltage  gain  of  the  am¬ 
plifiers  under  these  conditions  is 
28.  Separation  of  the  signals  by 
varying  the  screen  voltage  should 
be  kept  to  a  reasonable  amount, 
since  the  gain  of  the  amplifiers 
is  a  function  of  the  screen  grid 
voltage. 

Operation 

When  possible,  the  gain  of  the 
oscilloscope  should  be  u.sed  as  an 
aid  to  the  separation  of  the  sig¬ 
nals.  Since  the  screen  circuits  are 
.symmetrical  the  signals  may  be 
positioned  in  any  manner;  either 
signal  may  be  placed  above  or 
below  the  other  or  the  two  signals 
may  be  superimposed. 

To  view  two  periodic  signals  of 


different  frequencies,  a  harmonic 
relation  must  exist  between  these 
signals,  since  the  oscilloscope  may 
be  synchronized  to  only  one  fre¬ 
quency.  This  is  a  limitation  im¬ 
posed  upon  any  type  of  electronic 
swit*.  No  harmonic  relation  need 
exist,  however,  between  the  switch 
frequency  and  the  signal  frequen¬ 
cies.  It  will  be  shown  later  that 
it  is  actually  undesirable  that  such 
a  harmonic  relation  exist  between 
the  switch  frequency  and  signal 
frequencies. 

Although  this  switch  was  pri¬ 
marily  designed  for  the  viewing 
of  low-frequency  phenomena,  it  is 
possible  to  view  signals  of  all  fre¬ 
quencies  within  the  response  char¬ 
acteristics  of  the  gated  amplifiers. 
This  may  be  explained  as  follows: 

All  frequencies  passed  by  the 
amplifiers  fall  into  two  categories 
relative  to  the  switching  frequency : 
(a)  Signal  frequencies  less  than 
the  switch  frequency,  and  (b)  sig¬ 
nal  frequencies  greater  than  the 
switch  frequency. 

For  signals  under  category  (a), 
the  simultaneous  viewing  is  the  re¬ 
sult  of  sampling  each  signal  many 
times  per  cycle,  resulting  in  wave¬ 
forms  composed  of  a  number  of 
closely-spaced  points.  Examples  of 
this  tjTJe  of  operation  are  shown 
in  the  oscillograms.  As  the  sig¬ 
nal  frequency  increases,  the  num¬ 
ber  of  samples  per  cycle  decreases, 
which  would  suggest  an  upper 
limit  on  the  signal  frequency.  This 
apparent  upper  limit  would  be  de¬ 
termined  by  the  minimum  number 
of  samples  per  signal  cycle  which 
would  provide  an  acceptable  pres¬ 
entation.  Such  an  upper  limit,  how¬ 
ever,  does  not  exist  except  for  the 
frequency  limitations  of  the  am¬ 
plifiers.  This  can  be  seen  by  con¬ 
sidering  a  signal  frequency  of  say 
5.02  kc  and  a  switching  frequency 
of  7.5  kc.  With  these  fre¬ 
quencies  the  switch  would  sample 
5.02/ (’2  X  7.5)  or  0.334666.  .  .  . 
cycles  of  the  signal  each  time. 

Synchronization 

If  the  oscilloscope  is  externally 
synchronized  by  the  signal  under 
observation,  but  not  S3mchronized 
with  the  sampling  rate,  then  the 
sampling  of  the  signal  would  be 
at  a  different  place  on  each  cycle. 
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With  external  synchronization  the 
sweep  would  start  at  the  same  point 
on  the  oscilloscope  and  always  be 
in  synchronization  with  the  signal. 
However,  because  the  samples  occur 
at  different  places  on  the  signal 
they  would  run  on  the  oscilloscope 
and  consequently  blend  together, 
presenting  a  smooth  and  continu¬ 
ous  waveform.  The  oscilloscope  has 
in  effect  integrated  the  waveform. 

Exceptions  to  the  above  occur 
when  the  signal  frequency  F.  or 
any  of  its  harmonics,  namely  nF„ 
is  equal  to  the  switch  frequency 
F,  or  any  of  the  switch  frequency 
harmonics  tnF..  In  other  words, 
whenever  the  following  equation  is 
satisfied  a  signal  might  not  be 
presented  in  an  acceptable  manner : 

riF,  =  ftiF,  (1) 

where  F.  =  signal  frequency,  F.  = 

switch  frequency,  n  =  1, 2, 3, 4 . 

and  m  =  1,  2,  3,  4 . 

This  may  be  shown  by  consider¬ 
ing  the  case  where  one  signal  fre¬ 
quency  F.i  is  2/3  of  the  switch 
frequency,  so  that  n,  =  3  and  tn,  = 
2.  Since  F,  =  7,500  cps  it  follows 
that  F„  becomes  5,000  cps.  Since 
the  input  signals  must  be  har¬ 
monically  related,  the  second  signal 
is  10,000  cps  and  2F„  =  F.,.  Using 
Eq.  1  again,  for  the  second  signal 
n,  =  3  and  m.  =  4.  By  choosing  the 
signal  frequencies  in  this  manner 
it  is  possible  to  examine  two  cases 
at  one  time;  that  la,  signals  above 
and  below  the  switch  frequency  and 
harmonically  related  to  it.  The 
waveforms  of  Fig.  2  indicate  the 


type  of  presentation  to  be  expected 
with  this  condition. 

Drift 

It  should  be  remembered  that  if 
the  switch  frequency  F.  or  the  sig¬ 
nal  frequencies  F„  and  F„  vary,  the 
samples  will  drift  on  the  oscillo¬ 
scope.  If  this  drift  is  fairly  rapid 
the  picture  presented  will  be  smooth 
and  continuous.  Under  these  condi¬ 
tions  the  vertical  traces  created  dur¬ 
ing  switchover  will  decrease  in  bril¬ 
liance  and  become  barely  noticeable. 
If  two  switching  rates,  not  har¬ 
monically  related,  are  employed, 
whenever  a  combination  of  switch¬ 
ing  rates  and  signal  frequencies 
gives  a  poor  presentation,  it  is 
merely  necessary  to  change  to  the 
other  switching  rate.  Since  the 
two  switching  rates  are  not  har¬ 
monically  related  the  new  sampling 
rate  will  result  in  drift  of  the 
samples  on  the  oscilloscope  and 
hence  a  complete  presentation  will 
occur.  Since  the  frequency  of  the 
multivibrator  is  controlled  only  by  a 
single  capacitor  C,  it  is  possible  to 
obtain  a  two-frequency  multivi¬ 
brator  by  adding  one  capacitor  and 
one  switch. 

On  the  other  hand,  if  the  signal 
frequencies  are  much  lower  than 
the  switch  frequency,  .so  that  n  > 
l0»i,  a  good  waveform  will  result 
even  with  harmonic  relationships 
being  present,  because  there  are  a 
sufficient  number  of  samples  occur¬ 
ring  in  each  signal  cycle  to  give  the 
illusion  of  a  continuous  trace. 

The  accompanying  oscillograms 


FIG.  1 — Elecironic  iwilch  u(m  12AT7  squoTa-ware  oscUlotor  to  goto  two  6BE6 
omplUiors 


show  waveforms  taken  under  actual 
test  conditions.  It  has  been  found 
that  if  the  input  signal  at  the  grids 
of  the  gated  amplifier  is  limited  to 
one  volt  the  distortion  is  kept  low 
even  with  full  gain.  However, 
higher  quality  reproduction  is  pos¬ 
sible  if  the  signals  on  the  grids  are 
kept  somewhat  below  this  level. 


FIG.  2 — Relationship  batwoon  switch 
and  signal  irequanctst 


Operating  experience  with  the  in¬ 
strument  has  shown  that  it  is  pos¬ 
sible  to  view  all  recurrent-type 
phenomena  within  the  pass  band  of 
the  gated  amplifiers  by  using  only 
two  fixed  switching  rates.  By  using 
fixed  switching  rates  the  multivi¬ 
brator  may  be  simplified  as  com¬ 
pared  with  a  variable-frequency 
type  of  multivibrator.  The  switch¬ 
ing  rates  may  be  close  in  frequency 
if  desired,  but  must  not  be  har¬ 
monically  related. 

The  signals  to  be  viewed  may  be 
either  higher  or  lower  in  fre<iuency 
than  the  switching  rates  and  pref¬ 
erably  not  harmonically  related  to 
it.  The  switching  rates  need  not 
be  synchronized  to  any  other  signal ; 
in  fact  it  is  desirable  not  to  do  so. 

For  beat  viewing  conditions  the 
oscilloscope  sweep  oscillator  should 
always  be  externally  synchronized 
to  one  of  the  signals. 
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Protecting  SENSITIVE 


Movements  of  meters  having 
full-scale  readings  of  less 
than  one  ma  can  be  protected 
against  overload  by  electronic 
means.  Fuses  are  not  readily  avail¬ 
able  for  such  sensitive  meters. 

Figure  1  shows  an  electronic  pro¬ 
tection  circuit’  that  has  been  used 
previously  in  some  test  equipment. 
The  circuit  consists  of  a  triode 
amplifier  whose  input  is  connected 
across  the  meter  to  be  protected  and 
whose  output  is  d-c  connected  to  a 
thyratron  grid.  When  the  voltage 
across  the  meter  exceeds  a  prede¬ 
termined  value,  the  thyratron  con¬ 
ducts  and  actuates  a  relay  which 
opens  the  load  circuit. 

Current,  meters  used  in  test 
equipment  are  often  connected  in 
the  positive  side  of  the  load  circuit 
in  which  case  a  separate  power  sup¬ 
ply  is  necessary  to  operate  the  pro¬ 
tection  circuit. 

The  circuit  of  Fig.  1  does  not 
provide  protection  again.st  overload 
currents  in  the  reverse  direction 
through  the  meter.  Also,  the  pro¬ 
tection  provided  is  not  fail-safe  in 
operation.  The  circuit  of  Fig.  2 
was  developed  to  overcome  these 
deficiencies.  The  mechanical  size 
and  power  consumption  were  also 
reduced. 

The  operation  of  the  circuit  of 
Fig.  2  is  basically  the  same  as  that 
of  Fig.  1.  The  following  paragraphs 
explain  points  of  differences. 

Neon  glow  tubes  are  used  as  d-c 
coupling  elements  to  reduce  the 
overall  voltage  required.  Protection 
against  overload  in  the  reverse  di¬ 
rection  is  provided  by  the  following 
me;ins.  For  reverse  current,  the 
triode  grid  goes  more  positive.  The 
plate  voltage  drops  to  a  point  where 
neon  tube  V,  ceases  conduction.  The 
thyratron  grid  voltage  then  drops 
to  ground  potential  and  neon  tube 
V  B  conducts.  The  resulting  thyra¬ 
tron  grid  voltage  is  sufficient  to 
cause  the  tube  to  conduct.  Proper 
operating  voltages  are  required  to 
obtain  equal  protection  in  both 
directions. 


To  reset  the  circuit  of  Fig.  1,  a  re¬ 
set  switch  is  used  to  short-circuit 
the  thyratron  causing  it  to  cease 
conduction.  When  the  reset  switch 
is  opened,  the  thyratron  may  again 
be  triggered  to  conduction  by  an 
anode-voltage  surge  generated  by 
the  stored  energy  in  the  relay  coil. 
Reconduction  is  eliminated  by  con¬ 
necting,  with  the  aid  of  an  auxiliary 
pair  of  relay  contacts,  a  20-’j.f 
capacitor  and  series  resistor  in 
shunt  with  the  reset  switch. 

Resetting  of  the  circuit  of  Fig.  2 
or  3  is  accomplished  by  opening  the 
thyratron  circuit.  The  load  circuit 
is  opened  simultaneously  to  prevent 
meter  overload  while  the  protection 
circuit  is  inoperative.  The  contacts 
on  the  reset  switch  are  mechanically 
interlocked  so  that  the  load  circuit 
is  opened  before  the  thyratron  cir¬ 
cuit  and  closed  in  the  reverse  order. 
Either  of  the  above  methods  of  re¬ 
setting  appears  satisfactory. 

To  provide  fail-safe  operation, 
the  load  circuit  of  Fig.  2  is  open 
until  current  flowing  through  the 
relay  coil  clo.ses  the  relay.  This 
occurs  at  about  the  same  time  the 
protection  circuit  becomes  opera¬ 
tive. 

With  universal  shunt  multirange 
meters,  the  terminal  voltage  corre¬ 
sponding  to  full-scale  deflection 
changes  with  the  different  ranges. 
In  order  to  get  the  same  protection, 
independent  of  range  setting,  the 
voltage  across  the  meter  coil  is 
monitored  by  the  protection  circuit. 

A  voltage-regulator  tube  V,  was 
introduced  in  order  to  improve  reli¬ 
ability  and  stability  particularly 
against  line-voltage  surges  produc¬ 
ing  erroneous  operation.  The  volt- 
age-regulator  tube  may  not  be  re¬ 
quired  in  all  cases. 

Operation 

Grid  current  flowing  in  the  d-c 
amplifier  tube  V,  is  a  potential 
source  of  error  in  the  meter  read¬ 
ing.  Measurements  were  made  to 
ascertain  the  magnitude  of  the  grid 
current.  Using  a  1-aa  full-scale 


By  L.  J.  GiACOLETTO 

Retearch  Departmevt 
RCA  Laboratories 
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FIG.  1 — Basic  electronic  protection 

circuit  lor  low-current  meters 


d’Arsonval-type  instrument,  no  de¬ 
flection  was  noticeable  for  several 
6AQ5  tubes  operating  with  plate 
voltages  of  85v  and  grid  voltages  of 
—  0.75v.  It  was  concluded  that 
error  from  this  source  could  nor¬ 
mally  be  neglected. 

The  protection  circuit  has  been 
successfully  employed  to  protect 
meters  having  30  to  50  mv  corre¬ 
sponding  to  full-scale  deflection.  Re¬ 
setting  difficulties  were  encountered 
when  employed  to  protect  some 
10-ua  meters.  These  difficulties,  due 
to  stored  mechanical  energy  in  the 
meter  movement,  can  be  eliminated 
by  placing  a  resistor  of  suitable 
value  in  series  with  the  meter  and 
using  the  voltage  drop  across  this 
resistor  to  operate  the  protection 
circuit. 

Adjustment  of  meter  zero  setting 
can  be  used  to  compensate  for  con¬ 
stant  circuit  leakage  that  cannot  be 
eliminated. 

The  NE51  neon  tubes  are  suffi¬ 
ciently  nonuniform  that  the  circuit 
will  usually  have  to  be  readjusted 
when  a  tube  is  changed.  The  neon 
tubes  should  be  aged  several  hours 
initially  before  adjusting  the  cir¬ 
cuit.  With  these  precautions,  after 
a  few  minutes  initial  warmup,  the 


142 


)uh.  1952  — ELECTRONICS 


CURRENT  METERS 


Damage  due  to  overload  of  microammeters  and  milliammeters  can  be  prevented  by  use  of 
electronic  monitor  circuit.  Thyratron-operated  relay  opens  the  load  circuit  when  voltage 
across  the  meter  exceeds  a  predetermined  value 


FIG.  2 — Improvad  circuit  with  tararse-currant  protaction  and  iail-aafa  operation.  Voltaga  FIG.  3 — ReTisod  portion  oi  circuit  oi 
regulator  Vi  prerents  damage  irom  line  roltage  surges  Fig.  2  ior  last  operation 


operation  of  the  circuit  is  reliable 
and  stable  even  with  the  overload 
point  set  at  1.5  times  full  load  cur¬ 
rent.  A  more  typical  adjustment  is 
to  have  the  relay  operate  for  2  x 
forward  current  and  5  x  reverse 
current.  Reverse  current  protec¬ 
tion  need  not  be  as  jrood  as  forward 
current  protection  since  it  is  much 
less  likely  to  occur  and  since  the 
meter  movement  is  immediately 
brought  to  rest  in  the  reverse  direc¬ 
tion.  By  careful  adjustment,  the 
same  protection  in  both  directions 
can  be  obtained  if  desired.  For 
some  operating  conditions  the  neon 
tube  will  oscillate.  This  situation 
is  not  serious  and  has  not  caused 
improper  operation. 

Short-circuit  protection  is  of  con¬ 
siderable  importance  for  meter 
safety.  It  is  dependent  in  part  upon 
the  speed  with  which  the  relay  coil 
is  deenergized  through  the  thyra- 
tron.  The  mechanical  and  electrical 
constants  of  the  meter  movement 
and  the  internal  impedance  of  the 
power  source  are  also  important  in 
determining  short-circuit  protec¬ 
tion.  The  circuit  of  Fig.  2  provides 
reasonably  good  short-circuit  pro¬ 
tection. 

To  improve  short-circuit  opera¬ 


tion,  the  time  required  to  open  the  initial  adjustment  of  the  protection 
relay  must  be  decreased.  The  cir-  circuit.  With  V,  and  V,  noncon- 
cuit  of  Fig.  3  was  developed  to  ducting  and  no  load  current,  the 
improve  short-circuit  operation  by  triode  bias  control  is  adjusted  so 
decreasing  the  relay  operation  time,  that  V,  just  conducts.  The  load  cur- 
In  this  circuit  the  relay  is  nor-  rent  is  then  increased  to  correspond 
mally  nonenergized  until  overload  with  the  maximum  overload  cur- 
occurs.  By  overdriving  the  relay,  rent,  and  the  overload  set  control 
fast  operation  can  be  obtained.  The  adjusted  to  cause  V,  to  conduct.  If 
time  required  to  open  the  relay  may  desired,  the  maximum  overload  cur- 
be  further  reduced  by  changing  the  rent  can  be  simulated  by  connecting 
adjustment  of  the  relay  for  more  a  suitable  d-c  potential  at  the  coil 
sensitive  operation  at  the  expense  terminal  leads, 
of  less  open  contact  pressure,  and  To  adjust  the  reverse  set  control, 
by  increasing  the  relay  overdrive,  reverse  current  is  passed  through 
Since  the  overload  protection  cir-  the  current  meter  of  sufficient  mag- 
cuit  is  practically  instantaneous  in  nitude  to  cause  V,  to  cease  conduc- 
operation,  some  load-current  surges,  tion.  The  reverse  set  control  is 
as  for  instance  capacitor  charging  then  adjusted  so  that  V,  conducts 
current,  may  operate  the  relay  al-  sufficiently  to  cau.se  V,  to  conduct, 
though  the  meter  would  not  be  in  Normally  with  this  procedure  of 
danger  of  damage.  Relay  operations  adjustment  the  reverse  current  re¬ 
caused  by  very  rapid  surges  are  quired  to  produce  relay  operation 
eliminated  by  the  R-C  elements  in  will  be  comparable  to  the  forward 
the  thyratron  grid  circuit.  The  current  required  to  produce  relay 
R-C  time  con.stant  must  not  be  made  operation.  If  this  is  not  the  case, 
too  large,  however,  since  meter  pro-  the  controls  can  be  adju.sted  slightly 
tection  against  short-circuit  over-  to  achieve  the  desired  operation, 
load  conditions  becomes  worse. 

Adjustment  Reference 

(1)  C.  W.  Cain’s  adaption  of  circuit 
The  TRIODE  BIAS.  OVERLOAD  SET,  developed  by  a.  D.  Hanchett.  Jr.,  An 
, _ _  .  ,  ..  Electronic  Multicircuit  Breaker,  OBT,  p 

and  REVERSE  SET  controls  permit  34,  au*.  1947. 
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FIG.  1 — Conitruction  ol  wood  form  ior  FIG.  2 — Circuit  oi  ono  oi  the  lour  identical  channeU  that  ampliiy  the  10.000-kc  signals  from 
the  lour  rectangular  pickup  coils  the  writing-table  coils  before  and  alter  detection 

Sciiptoscope  Shows 


Coil  surrounding  tracing  pencil  is  fed  by  10-kc  oscillator,  producing  moving  magnetic 
field  that  induces  varying  voltages  in  the  four  rectangular  coils  surrounding  the  writing 
hoard.  Output  currents  are  amplified  separately  and  changed  to  varying  direct  current 
for  c-r  deflecting  coils  to  give  exact  reproduction  of  handwriting  on  long-persistence  screen 


By  A.  G.  HUBBY  and  R.  B.  WATSON 

Department  of  Dhynica,  t7»iii;erai/v  of  Texas 
Austin,  Texas 


WHEN  HANDWRITING  is  to  be 
reproduced  electronically  on 
a  cathode-ray  tube  screen,  this  re¬ 
production  must  take  place  simul¬ 
taneously  with  the  act  of  writing. 
The  appearance  of  the  trace  on  the 
.screen  should  be  a  proper  likeness 
of  the  handwriting  of  the  partic¬ 
ular  individual  operating  the  in¬ 
strument,  though  the  trace  may  be 
in  any  desired  ratio  to  the  original 
size  of  the  writing. 

The  Scriptoscope  utilizes  the 
process  of  induction  of  voltages  in 
suitably  disposed  coils  to  achieve 
this  effect.  A  magnetic  field  alter¬ 
nating  at  a  frequency  of  about  10 
kc  is  produced  by  a  small  circular 
coil  which  is  wound  on  the  stylus 
or  pencil  used  for  the  writing. 

The  desired  writing  is  traced  on 
the  surface  of  a  square  wooden 
block  having  four  long,  rectangular 


coils  wound  around  it,  as  shown  in 
Fig.  1.  The  alternating  magnetic 
field  from  the  pencil  induces,  in 
these  four  coils,  voltages  whose 
magnitudes  and  phases  depend  on 
the  position  of  the  pencil. 

Construction  Data 

The  coil  for  generating  the  mag¬ 
netic  field  consists  of  about  200 
turns  of  No.  36  DSC  wire  wound  in 
a  groove  1  inch  long  and  I  inch 
deep  near  one  end  of  the  pencil.  The 
coil  fills  only  part  of  this  groove, 
and  is  covered  with  a  layer  of  in¬ 
sulating  tape  for  protection. 

The  exact  number  of  turns  for 
the  coils  is  not  critical.  Small  wire 
was  used  for  the  generating  coil 
to  allow  production  of  a  consider¬ 
able  magnetic  field  by  a  coil  of  rela¬ 
tively  small  size.  The  number  of 
turns  on  the  coils  in  the  box  is  a 


compromise  that  avoids  hum  pick¬ 
up  while  giving  reasonable  voltage 
at  the  coil  terminals. 

The  difference  between  the  in¬ 
duced  voltages  in  the  two  side  coils 
varies  nearly  linearly  with  the  side- 
to-side  position  of  the  pencil  (and 
generating  coil)  in  the  neighbor¬ 
hood  of  the  center  of  the  surface  of 
the  box.  The  difference  voltage 
from  these  two  coils  on  the  edges 
of  the  box  is  thus  repre.sentative  of 
the  component  of  the  motion  of  the 
pencil  in  the  lateral  direction. 

To  make  use  of  the  region  of 
linearity,  only  a  small  region  in 
the  center  of  the  box  is  used. 

The  resultant  voltages  from  the 
four  coils  are  separately  amplified, 
rectified  and  applied  to  the  deflec¬ 
tion  circuits  of  a  cathode-ray  tube, 
as  indicated  in  Fig.  2. 

It  was  found  convenient  to  am- 
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Example  oi  wriling  as  seen  on  cathode-  Using  Scriptoscope  pencil  while  watching  resulting  handwriting  on  rack-mounted 

ray  screen  cothode-roy  tube 


Messages  on  C-R  Tube 


plify  and  rectify  the  signal  from 
each  coil  separately,  since  the  de¬ 
flection  coils  are  arranged  in  pairs 
for  both  vertical  and  horizontal  de¬ 
flection  in  the  cathode-ray  section 
of  the  radar  remote  indicator  unit 
used  in  the  first  model.  A  long-per¬ 
sistence  screen  on  the  cathode-ray 
tube  allows  easy  viewing  of  the 
trace.  The  trace  is  blanked  out  be¬ 
tween  words  or  symbols  by  means 
of  a  switch  on  the  pencil  which 
operates  as  the  pencil  is  removed 
from  the  box.  This  switch  im¬ 
presses  a  negative  voltage  on  the 
grid  of  the  cathode-ray  tube  which 
is  of  sufficient  magnitude  to  cut  off 
the  electron  beam. 

Circuit  Details 

•All  four  electronic  channels  em¬ 
ploy  the  circuit  of  Fig.  2.  The  three 
amplifier  stages  have  a  gain  of 
about  15  each.  The  output  from 
the  6.15  final  amplifier  stage  is  ap¬ 
plied  to  a  linear  detector  having  a 
resistor-capacitor  combination  in 
the  cathode  return.  Direct  coup¬ 
ling  from  this  detector  to  the 
cathode-ray  tube  deflection  coil  is 
required  to  handle  slow  variations 
and  .steady  deflections.  Sufficient 
power  for  deflection  is  obtained 
from  a  6L6  cathode-follower  power 
stage  driven  from  the  detector. 


using  the  cathode-ray  tube  deflec¬ 
tion  coil  as  a  cathode  load. 

The  power  stage  has  its  grid  volt¬ 
age  centered  about  zero  as  a  qui¬ 
escent  operating  point  by  returning 
the  detector  cathode  to  a  negative 
voltage  supply.  The  use  of  the  6L6 
as  a  cathode  follower  gives  a  good 
match  to  the  deflection-coil  load  and 
quenches  any  tendency  to  oscillate 
arising  from  the  distributed  capac¬ 
itance  of  the  deflection  coil. 

A  simple  6V6  Hartley  electron- 
coupled  oscillator  (not  shown)  pro¬ 
vides  a  signal  for  the  generating 
coil  of  the  pencil.  Four  separate 
conventional  power  supplies  are 
used  for  the  various  parts  of  the 
system.  A  negative  supply  is  u.sed 
for  the  cathode-ray  tube  blanking 
voltage  and  for  the  return  from  the 
cathode-follower  detector  stages.  A 
second  supply  provides  -t-150  volts 
for  the  power  output  stages,  the 
cathode-follower  detectors  and  the 
Hartley  oscillator.  A  third  supply 
provides  -(-450  volts  (unregulated) 
for  the  plate  potential  and  focus 
coil  current  for  the  cathode-ray 
tube  and  -|-:?00  volts  (regulated) 
for  the  amplifier  stages.  The  fourth 
supply  is  a  conventional  half-wave 
rectifier  providing  4.000  volts  ac¬ 
celerating  potential  for  the  cathode- 
ray  tube. 


The  region  of  linearity  on  the  box 
occupies  a  space  of  about  6  square 
inches  at  the  center,  at  which  point 
the  coils  are  separated  by  about  5.5 
inches.  The  gains  of  the  four  chan¬ 
nels  are  kept  approximately  equal 
by  choice  of  components.  Center¬ 
ing  of  the  spot  on  the  cathode-ray 
tube  to  correspond  to  the  center 
position  of  the  pencil  is  secured  by 
adjusting  taps  on  the  25,()()()-ohm 
voltage  dividers  in  the  cathodes  of 
the  detector  stages. 

The  ratio  between  the  size  of  the 
actual  handwriting  and  the  writing 
appearing  on  the  cathode-ray  tube 
is  adjusted  by  changing  the  ampli¬ 
tude  of  the  current  into  the  gener¬ 
ating  coil,  thereby  affecting  the  sig¬ 
nal  applied  to  all  four  channels  in 
an  identical  way. 

This  article  is  drawn  largely 
from  a  thesis,  Scriptoscope,  pre¬ 
sented  for  the  degree  of  Master  of 
Arts  in  August,  1948  by  A.  G. 
Hubby,  who  is  now  with  Magnolia 
Petroleum  Co.,  Dallas,  Texas.  The 
authors  acknowledge  the  loan  of 
the  cathode-ray  tube  as.sembly  anrt 
other  electronic  components  from 
the  Defense  Research  Laboratory 
at  the  University  of  Texas  operat¬ 
ing  under  Contract  No.  NOrd-9195 
with  the  Bureau  of  Ordnance, 
Navy  Department. 


% 


i  ■' 


ELECTRONICS  — 7o/y,  J952 


14S 


Television  zone  map  showing  three  oreas  in  which  standards  differ 

Maximum  Coverage 
for  VHF-UHF  TV 

Initial  flioire  of  traiiisinitter  s-ites  ainl  fre<juencies  is  facilitated  l»y  siniidified  curves 
derived  from  F(1C  rules.  Power  limits  for  two  jirades  of  service  iii  the  various  zones 
are  plotted  directlv  upon  antenna  heijiht  vs  distam*e  jiraphs.  I  se  of  deciliel  scales  permits 
a<ldin<r  antenna  iiain  and  subtractin':  line  loss 


As  A  KESl’LT  of  three  years  of 
.technical  hearings  and  re¬ 
search,  the  Federal  Communications 
Commission  has  recently  adopted 
extensive  revisions  of  the  Standards 
of  Good  Engineering  Practice  and 
the  Rules  and  Regulations  Concern¬ 


ing  the  Television  Broadcast  Serv¬ 
ice.'  These  revisions  provide  fcr 
the  allocation  of  television  broad¬ 
cast  stations  in  the  band  from  470 
to  890  megacycles,  and  “unfreeze” 
the  expansion  of  television  service 
on  a  national  basis  which  has  been 


held  in  abeyance  since  1948. 

The  new  rules  make  available  70 
channels  in  the  uhf  band  between 
470  and  890  megacycles  for  tele¬ 
vision  broadcasting,  in  addition  to 
the  twelve  vhf  channels  presently 
available  between  .'j4  and  216  mega- 
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FIS.  1  Moximum  and  minimum  power  antenno  height  for  all  channels  and 
tones 


Table  I — Required  Median  Field  Strength  in  db  Above  1  uv  m  (dbu) 
at  Outer  Limits  of  Service 
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cycles.  Of  the  important  changes 
to  be  made  in  the  engineering  stand- 
'  ards.  one  of  the  most  significant  is 
an  upward  revision  of  the  maximum 
effective  radiated  power  that  may 
be  transmitted  by  television  broad¬ 
cast  stations,  which  will  make  pos¬ 


sible  substantial  increases  in  the 
service  radii  of  existing  stations. 

The  maximum  and  minimum 
powers  that  will  henceforth  be  used 
in  television  broadcasting  depend 
on  tran.smitting  antenna  height 
and  the  population  of  the  city  to 


By  FREDERICK  W.  SMITH 

Radio  and  Allocatiotia  Enf/ineenny 
Sational  Hroadcaatimj  Co. 

Stu'  York,  S.  V. 


be  served  as  shown  in  Fig  1.  For 
channels  2  to  6  (54  to  88  me)  a 
maximum  of  20  db  above  1  kw 
(dbk)  of  power  may  be  transmit¬ 
ted  for  antenna  heights  of  1,000 
feet  or  less;  for  channels  7  to  13 
(174  to  216  me)  25  dbk  for  an¬ 
tenna  heights  of  1,000  feet  or  less; 
and  for  channels  14  to  83  (470  to 
890  me)  30  dbk  for  antenna  heights 
of  2.000  feet  or  less.  For  greater  an¬ 
tenna  heights,  radiated  power  of 
a  station  must  be  derated  as  shown 
in  Fig.  1,  according  to  the  par¬ 
ticular  zone  of  the  country  in  which 
the  transmitter  is  ^o  be  located. 
The  zone  divisions  established  by 
the  FCC  are  shown  in  the  map. 

It  will  be  noted  that  in  the  new 
standards,  transmitted  effective 
radiated  power  (erp)  is  expressed 
in  terms  of  decibels  above  a  refer¬ 
ence  level  of  one  kilowatt  or  dbk. 
The  maximum  levels  of  20,  25,  and 
30  dbk,  therefore,  repre.sent  power 
levels  of  100,  316,  and  1,000  kilo¬ 
watts,  respectively.  Likewise,  the 
FCC  will  henceforth  specify  field 
strength  levels  in  terms  of  decibels 
above  a  reference  level  of  one 
microvolt  jier  meter  or  dbu..  This 
convention  has  the  advantage  that 
transmi.ssion-line  losses  and  an¬ 
tenna  gains  may  be  directly  sub¬ 
tracted  and  added  to  transmitter 
power  output  levels.  A  power  in¬ 
crease  of  one  decibel  at  the  trans¬ 
mitter  will  result  in  an  increa.se 
of  a  decibel  in  received  field 
strength. 

Coverage  Prediction 

Under  the  old  standards  that 
have  been  superseded,  the  cover¬ 
age  of  television  stations  was  de- 
.scribed  in  terms  of  contours  based 
on  a  median  field  strength  of  5.0 
and  0.5  millivolts  per  meter.  In 
the  new  standards,  the  coverage 
of  television  stations  is  expressed 
in  terms  of  two  grades  of  service, 
which  are  defined  in  Table  I.  The 
grade  A  and  B  service  classifica¬ 
tions  are  es.sentially  specifications 
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of  the  extent  of  signal  penetration  quirements  for  Grade  A  and  B  take  into  account  the  statistical 

that  will  prove  to  be  satisfactory  service  will  be  met.  effects  of  terrain  losses,  or  pro¬ 

to  the  average  urban  or  rural  ob-  Another  innovation  is  the  inclu-  vide  median  field  strengths.  Fig- 
server  equipped  with  an  average  sion  in  the  standards  of  television  ures  2,  3  and  4  represent  condensed 

television  receiving  system,  both  field-strength  curves  that  are  based  versions  of  these  curves  and  are 

from  a  subjective  and  a  time-avail-  on  a  statistical  analysis  of  the  serv-  arranged  to  permit  convenient  and 

ability  standpoint.  According  to  ice  rendered  by  the  existing  tele-  rapid  computation  of  the  distances 

the  propagation  characteristics  of  vision  stations.  These  replace  field-  to  the  Grade  A  and  B  service  con- 

uhf  and  vhf,  and  considering  the  strength  charts,  such  as  those  in  tours  when  the  antenna  height 

performance  capabilities  of  the  av-  the  old  standards,  or  previously  above  average  terrain  and  the  ef- 

erage  television  receiver  and  re-  published  elsewhere’,  which  were  fective  radiated  power  of  a  station 

ceiving  antenna  system,  if  the  based  on  the  theoretical  propaga-  in  dbk  are  known, 

field-strength  levels  specified  in  tion  to  be  expected  over  a  smooth. 

Table  I  are  i)rovided,  then  the  re-  spherical  earth,  and  which  did  not  Typical  Case 

Figures  2,  3  and  4  are  used  as  fol¬ 
lows:  Assume  that  an  antenna  site 
has  been  selected  for  a  station  to 
be  located  in  Zone  II,  and  that  the 
radiation  center  of  the  antenna 
will  be  1,500  feet  above  mean  sea 
level.  A  topographic  map,  such  as 
prepared  by  the  U.  S.  Geological 
Survey,  is  then  secured  and  eight 
or  more  radials  are  drawn  on  it, 
each  extending  to  a  distance  of  ten 
or  more  miles  from  the  proposed 
transmitter  location,  as  described 
in  the  FCC  standards.  One  or 
more  of  these  radials  must  extend 
through  the  major  city  or  cities 
to  be  served.  A  profile  graph  for 
each  of  these  radials  is  then  con¬ 
structed,  which  also  shows  the  ele¬ 
vation  of  the  antenna  radiation 
center,  as  shown  in  Fig.  5.  This 
represents  a  hypothetical  profile 
that  might  be  obtained  along  a 
N  30°  E  radial  from  a  proposed 
television  site. 

Once  such  a  profile  has  been  ob¬ 
tained,  average  elevation  of  the 
profile  graph  of  the  radial  for  the 
eight-mile  distance  between  two 
and  ten  miles  from  the  proposed 
transmitter  location  is  determined 
by  means  of  a  planimeter  or  by 
averaging  successive  points  in  the 
interval. 

In  the  case  of  the  radial  profile 
graph  shown,  this  proves  to  be  305 
feet  above  mean  sea  level.  The 
height  of  the  radiation  center  of 
the  antenna  above  the  average 
elevation  of  the  radial  between 
two  and  ten  miles,  the  antenna 
height  above  average  terrain, 
is  1,500  feet  minus  305  feet,  or 
1,195  feet.  This  height  is  taken  as 
1,190  feet  because  the  FCC  specifies 
antenna  height  to  the  nearest  10 
feet,  taking  the  lower  alternative 
for  midway  figures.  The  antenna 
height  above  average  terrain  is 
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FIG.  3 — Grade  A  and  B  contour  dittancei  ior  channel*  7  FIG.  4 — Grade  A  and  B  contour  diitance*  ior  channels  14 
through  13  through  83 


usually  taken  as  100  feet  where 
it  proves  to  be  less  than  100  feet 
or  negative. 

According  to  Fig.  2,  the  cover¬ 
age  for  an  effective  radiated  power 
of  20  dbk  on  channel  2  at  this 
site,  and  along  this  particular  ra¬ 
dial,  will  be  about  40  miles.  A,  and 
73.5  miles,  B.  If  the  station  were 
to  be  located  in  Zone  I,  the  coverage 
limit  would  be  set  by  the  maximum 
power  curve  in  Fig.  1  as  indicated 
by  the  dashed  lines  (“A  Limit  Zone 
1”  and  “B  Limit  Zone  I”  in  Fig.  2) 
and  would  be  36  miles.  A,  and  69.5 
miles,  B. 

The  complete  contours  for  the 
station  are  then  secured  by  repeat¬ 
ing  the  above  process  for  each  of 
the  radials  and  by  marking  off 
the  distances  obtained  for  all  of 
the  radials  on  a  suitable  map.  A 
smooth  curve  that  joins  the  appro¬ 
priate  points  then  represents  the 


FIG.  5 — R*piM«ntatiT*  radial  ihowing 
method  oi  determining  average  elevation 


contour  at  which  the  specified  serv¬ 
ice  is  obtained.  If  the  coverage 
map  is  to  be  submitted  to  the  FCC 
as  part  of  an  application  for  con¬ 
struction  permit,  the  contours 


should  be  constructed  on  the  Sec¬ 
tional  Aeronautical  Chart  for  the 
area. 

The  effective  radiated  power  of 
a  television  station  is  the  sum  of 
the  transmitter  power  output  in 
decibels  above  one  kilowatt,  and 
the  transmitting  antenna  gain  over 
a  half-wave  dipole  in  decibels,  less 
the  loss  in  decibels  incurred  in 
the  diplexer,  triplexer  (if  used), 
and  transmission-line  feed  system. 
When  the  transmitter  power  out¬ 
put  rating  already  incorporates  the 
diplexer  loss,  the  latter  need  not 
be  considered. 

Restoences 

(1)  Sixth  Report  and  Order:  Amend¬ 
ment  of  the  Rules,  Regulation.s  and  Ekigl- 
neering  Standards  Concerning  the  Tele¬ 
vision  Broadcast  Service,  Appendix  D, 
Federal  Communications  Commission, 
Wa.shinKton  25.  O.  C.,  April  14.  1952. 

(2)  P.  W.  Smith.  Calculating  UHF 
Field  Intensities,  SXjctronics,  p  110,  Oct. 
1950. 
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Preamplifier  for  Medieal  Use 


By  J.  L.  Murphy  and  H.  W.  Pavela 

.4A9iAfanf  Cfitiirman  Electrical  Engineer 
Electrical  Engineering  Reeearch 
Armour  Research  Foundation 
Chicagtt.  lllinoia 

Electromyography  is  the  electri¬ 
cal  recording  of  the  potentials  aris¬ 
ing  in  muscle  tissue.  The  preampli¬ 
fier  and  amplifier  described  herein 
are  used  with  a  magnetic  recorder 
for  that  purpose. 

Referring  to  Fig.  1,  a  pair  of 
electrodes  is  in.serted  into,  or  near, 
an  area  of  the  muscle  of  interest. 
These  are  the  active  and  reference 
points  and  are  connected  to  the  two 
input  grids  of  the  differential  pre¬ 
amplifier.  A  third  electrode  at¬ 
tached  to  the  subject  in  an  inactive 
area  serve.^  as  a  ground  for  the 
system. 

The  differential  action  of  the  am¬ 


plifier  is  defined  as  the  ratio  of  the 
in-phase  voltage  to  the  signal  poten¬ 
tial  for  equal  outputs.  The  signal 
applied  between  the  two  grids  tied 
together  and  ground  for  a  given 
output  should  be  larger  by  a  factor 
of  over  2,000  than  a  signal  applied 
between  the  two  grids. 

In  this  amplifier,  the  first  stage 
consists  of  two  tubes  connected  in 
the  Toennies  differential  circuit 
which  provides  good  in-pha.se  rejec¬ 
tion.  This  input  stage  consists  of 
a  cathode-follower  pentode  6AU6 
coupled  to  the  cathode  of  a  single- 
ended  amplifier.  Test  were  con¬ 
ducted  on  tube  types  6AU6,  5693, 
6SJ7,  6BA6  and  6AG5  for  the  input 
circuit  and  led  to  the  selection  of 
the  6ATJ6  from  the  standpoint  of 
low  inherent  noise,  high  amplifica¬ 
tion  and  high  differential  ratio.  This 


FIG.  1 — Schamatic  diagram  oi  tbo  proampliiier  ior  magnotic  rocording  in  medicai 
application* 


type  of  input  stage  gives  a  high 
differential  ratio  which  is  further 
improved  by  adjustment  of  C,  and 
R,. 

Regardless  of  tube  tyiie  tested, 

.selection  for  gain,  low  noise  and  dif¬ 
ferential  ratio  was  necessary.  How¬ 
ever,  it  was  found  that  20  percent 
of  stock  6AU6’s  were  suitable  for 
input  pairs. 

The  single-ended  output  of  the 
differential  stage  is  fed  into  two 
stages  of  amplification,  each  con¬ 
sisting  of  a  12AX7  dual  triode.  The 
first  section  of  each  tube  is  con¬ 
nected  as  a  conventional  triode  am¬ 
plifier  and  is  direct-coupled  to  the 
second  .section  which  functions  as 
a  cathode  follower,  providing  good 
high  frequency  respon.se  and  low 
output  impedance. 

The  preamplifier  has  a  frequency 
response  of  0.5  cycles  to  10  kc  be¬ 
tween  3-db  points,  a  noise  level  of 
approximately  three  microvolts  rms 
referred  to  the  input  grids  and  an 
overall  gain  of  16,000.  High  and 
low  frequency  cut-off  filters  are  pro¬ 
vided  for  reducing  the  bandwidth. 

The  complete  paper  entitled  “A 
Magnetic  Recorder  for  Medical  Ap¬ 
plication”  was  presented  by  the  au-  , 

thors  at  the  1951  National  Elec¬ 
tronics  Conference. 

Ele«-tronic  Projectile  Test  * 

Range 

In  a  new  projectile  test  range  at 
the  Naval  Ordnance  Laboratory, 

White  Oak,  Md.,  guns  up  to  40  mm 
will  be  fired  through  the  muffler 
partly  seen  at  right  in  the  photo- 
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PANEL  A 


Mobile  communications  receivers  in  th( 
range  have  high  sensitivity  and  rigid  selectivity  speci¬ 
fications.  The  receivers  must  not  drift  nor  suffer  detun¬ 
ing  from  variations  in  signal  level.  To  be  certain  that 
these  important  requirements  are  met,  laboratories  and 
manufacturers  must  have  a  test  instrument  with  capa¬ 
bilities  at  least  an  order  better  than  receiver  require¬ 
ments. 

The  Type  206-A  FM  Signal  Generator  meets  these 
needs.  Output  frequency  is  adjusted  by  a  mechanism 
with  a  fast  and  vernier  drive  which  is  marked  in  1.0, 
0.1,  and  0.01  me  divisions  (see  panel  A).  The  dial 
mechanism  position  can  be  changed  with  respect  to  the 
tuning  condenser  shaft  by  a  lock  mechanism  to  cali¬ 
brate  any  single  point.  Tuning  in  discrete  steps  for 
selectivity  measurements  may  be  carried  out  rapidly 
by  a  switched  electronic  tuner  (see  panel  B).  Very  fine 
tuning  corrections  can  be  made  by  an  additional  elec¬ 
tronic  vernier.  Drift  of  oscillator  output  with  time  is 
very  low  and  variation  in  output  frequency  with  at¬ 
tenuator  setting  negligible.  A  wide  range  of  output 
levels  is  available  (see  panel  A).  The  instrument  is 
characterized  by  low  microphonism  and  low  leakage. 
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SPECIFICATIONS  (Type  206-A) 

FREQUENCY  RANGE:  146  me  t«  176  me  in  nnn  rangn. 

FREQUENCY  CONTROiS:  Main  di«l  morliMl  in  1  me  divitians. 

Verniar  (maehanieal)  marfcad  in  0.1  and  0.01  me  divitiant. 

AF  Switeli:  ^  60  ke  in  small  diserafa  ineramants. 

Fina  Tuna:  Canfinaaws  alaelranie  tuning  avae  ^  10  ke  ranga. 

FREOUfNCY  ACCURACY;  0.3%  aflw  warmup. 

FREQUENCY  STAMUTY:  With  lamparatura  vorioSant:  w  0.001%  par  daoraa 
eantigrada. 

With  lina  valtaga  variatian:  ^  0.002%  for  ^  10%  iina  varioHan. 

RF  OUTPUT  VOLTAGE:  0.1  to  300,000  mierovoHs  into  a  53  ohm  load. 

RF  ATTENUATOR  ACCURACY;  Approximataly  ±10%. 

RF  OUTPUT  IMPEDENCE:  53  ohms  rasisHva  looking  into  panal  eonnactor. 

FREQUENCY  MODULATION:  Fragyaney  daviation  rangas  (continyously  varl- 
abla)  0*10,  0-25,  0-100  and  0-350  ke. 

Fraguaney  daviation  aeevraey:  Can  bo  ealibrotad  to  ±5%  by  intamol 
standard. 

FM  DISTORTION:  Lass  than  2%  at  lOOke  and  lass  than  10%  at  250  ke  daviation  ■ 

MODULATING  SOURCES:  Intamol  AF  oscillator  at  400  and  1000  cps. 
Extomal  AF  ascillalor  may  bo  wsod. 

Output  from  intamol  AF  oscillator  availabla  for  synchronising  or  otha* 
purposas. 

POWER  SUPPLY:  Providas  alactronicolly  ragulatad  fllamant  and  B  vohagas* 

Wrifa  for  compiata  informoflon 
PRICE  $910.00  F.O.B.  BOONTON,  N.  J. 


i- 


/ 


j 


1. 


placed  relative  to  the  r-f  response 
curve. 

If  a  third  signal  is  mixed  into  the 
system,  additional  beat  notes  will 
appear.  Two  of  these  will  occur  at 
points  on  the  sweep  which  represent 
frequencies  equal  to  the  sum  and 
difference  of  the  local  oscillator  and 
the  third  signal.  If  this  third  sig¬ 
nal  is  set  equal  to  the  intermediate 
frequency,  one  of  the.se  markers 
should  fall  somewhere  on  the  re¬ 
sponse  curve  of  the  r-f  amplifier, 
depending  on  the  tracking  error  at 
this  particular  point. 

The  r-f  amplifier  now  can  be 
tuned  from  one  end  of  the  band  to 
the  other  and  tracking  error  and 
changes  in  the  response  curve  can 
be  observed  at  the  same  time.  Ad¬ 
ditional  markers  could  be  intro¬ 
duced  to  designate  the  desired  fre¬ 
quency  of  either  end  of  the  band 
and  perhaps  the  crossover  point. 

This  system  makes  it  possible  to 
check  quickly  the  solution  of  any 
tracking  problem.  It  could  be  used 
on  the  production  line  where  all 
bands  of  a  receiver  could  be  checked 
in  a  matter  of  minutes. 


Workman  shown  putting  iinishing  touches  on  new  Noral  prolactUe  test  tonge 


graph.  A  line  of  25  frames  will 
automatically  set  off  a  battery  of 
cameras  to  record  the  flight  of  a 
missile.  e 

Purpose  of  the  range  is  to  carry 
on  stability  and  drag  investigations 
on  spinning  and  finned  projectiles. 
The  range  allows  for  the  use  of 
larger  mi.ssiles  and  lower  mach 


numbers  than  is  possible  in  a  pres¬ 
surized  range. 

Two  possible  electronic  means 
under  consideration  for  setting  off 
the  cameras  are  the  use  of  a  photo¬ 
electric  beam  to  be  cut  by  the  pro¬ 
jectile  and  use  of  a  magnetic  field 
in  which  a  magnetized  steel  bullet 

is  fired  through  a  magnetic  coil.  Sorting  Coins  Eleolronirally 

When  the  United  Kingdom  began 
issuing  cupronickel  coins  and  with- 
Visnal  Tracking  of  Superheterotlyne  Front  Ends  drawing  from  circulation  those 

coins  containing  silver,  an  elec¬ 
tronic  device  for  sorting  the  coins 
was  developed.  Experimental  work 
indicated  that  the  two  types  of  alloy 
could  be  separated  by  measuring 
their  relative  conductivities.  The 


shown  in  Fig.  1  provides  rapid  and 
accurate  checking  means. 

The  output  of  a  sweep  oscillator 
is  coupled  to  the  antenna  in  a  man¬ 
ner  that  its  effect  on  the  first  tuned 
circuit  is  minimized.  A  standard 
dummy  antenna  probably  would  be 
u.sed  in  most  ca.ses.  This  signal  is 
taken  off  the  grid  of  the  mixer  tube 
with  a  cathode  follower  and  de¬ 
tected  in  a  manner  that  gives  a  pre¬ 
sentation  of  the  response  curve  of 
the  r-f  amplifier  on  the  .screen  of 
an  o.scilloscope. 

It  is  standard  procedure  to  place 
markers  on  such  a  picture  by  inject¬ 
ing  an  r-f  voltage  of  appropriate 
frequency  into  the  circuit.  These 
markers  occur  when  the  beat  note 
Numerous  articles  in  the  literature  between  the  sweep  oscillator  and 
have  presented  the  mathematics  of  the  injected  signal  fall  within  the 
tracking  in  superheterodyne  re-  pa.ss  band  of  the  oscilloscope.  In 
ceivers,  but  little  has  been  pub-  general  there  will  be  enough  stray 
lished  on  methods  of  checking  pos-  pickup  from  the  local  oscillator  to 
sible  solutions.  The  equipment  give  such  a  marker  appropriately 
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FIG.  1 — Block  diagram  oi  the  setup  ior 
aligning  superheterodyne  front  ends 


By  Philip  S.  Wessei. 

Elect ron  ic  ftcien  t 
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The  coin  sorting  machine 
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15  DIMENSIONS 

He  checks  8  radii 

7  ANGLES 


in  ONE  operation 


To  check  this  part  completely  and  accurately  hy  usual 
methods,  you  might  need  as  many  as  two  dozen  or 
more  different  gages — and  you  still  wouldn’t  be  sure 
all  corners  were  sharp,  all  angles  and  radii  exact. 
There’s  a  much  faster,  more  accurate  way  to  do  the  job 
completely,  one  that  requires  no  mechanical  gages  that 
can  lose  accuracy  through  wear. 

On  the  Kodak  Contour  Projector,  Model  3,  you  just 
slip  the  part  into  a  holding  fixture  and  compare  its 
magnified  image  with  a  “chart-gage”  over  the  bright 
screen.  Every  detail  shown  on  the  drawing  is  quickly 
and  directly  compared  against  the  part  itself,  to  close 
tolerances  and  in  one  operation.  Little  training  or  ex¬ 
perience  is  required. 

The  part  we  show  here  is  a  relatively  simple  one  for 
an  optical  comparator.  With  proper  fixtures,  charts. 


and  accessories,  you  can  measure  all  sorts  of  complex 
parts,  large  or  small.  Changes  in  specifications  gen¬ 
erally  require  nothing  more  than  a  corresponding 
change  on  the  chart. 

So  overwhelmingly  has  industry  turned  to  optical 
gaging  that  production  of  the  Kodak  Contour  Pro¬ 
jector,  Model  3,  the  outstanding  instrument  for  this 
method,  has  been  greatly  accelerated.  Deliveries  are 
rapid,  and  the  cost  of  projector,  fixture,  chart-gages, 
and  accessories  usually  comes  below  corresponding 
sets  of  mechanical  gages.  To  get  an  idea  of  the  large 
labor  savings  that  the  Kodak  Contour  Projector  can 
bring  to  your  inspection  problems, 
get  in  touch  with  Eastman  Kodak 
Company,  Industrial  Optical  Sales 
Division,  Rochester  4,  N.  Y. 


A  new  sound  movie  shows  how  to  simplify  complex  inspection  prob¬ 
lems.  We'll  tell  you  how  to  get  it  for  o  showing. 
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Vacuum-Tube  Analogy  of 
Transistors 

By  Hans  E.  Hollmann 

r.  K.  .Vatal  Air  Miasile  Teat  Center 
l*oint  Mufju,  California 


THE  FROIST  COVER 


Range  of  the  instrument  is  from 
0.01  cps  to  10  me.  The  accom¬ 
panying  drawing  shows  the  di.s- 
play  arrangement  of  the  counter. 
Neon  tubes  behind  the  panel  slots 
illuminate  the  proper  numerals 
for  direct  indication. 

Pul.se  techniques  are  used  in 
the  device  manufactured  by  the 
Hewlett-Packard  Company.  The 
complete  counting  circuit  con- 

The  frequency  counter  sists  of  eight  ca.scaded  scalers 
shown  in  the  cover  photo-  with  indicating  systems.  Each 
graph  in  a  crystal-testing  appli-  scaler  is  a  decade  type  and  gener- 
cation,  measures  and  displays  ates  one  output  pulse  for  every 
directly  the  crystal  frequency,  ten  pulses  received. 


According  to  duality,  the  transis¬ 
tor  requires  a  constant  bias  current 
instead  of  a  constant  bias  voltage, 
reactances  in  vacuum  tube  circuits 
are  equivalent  to  admittances,  re¬ 
sistors  to  conductances,  and  so  forth. 
Although  somewhat  tricky  in  com¬ 
plex  circuits,  the  duality  principle 
has  been  found  to  be  very  useful  in 
practical  circuitry  design. 

If  the  general  rule  is  followed 
that  the  duality  principle  requires 
every  significant  element  to  be  re¬ 
placed  with  its  dual,  this  concept 
may  be  applied  not  only  in  the  di- 

j  •  i  rection  from  common  vacuum  tubes 

across  the  chute  and  into  the  path  .  *  •  .  .  ^  i 

,  .  ...  .  to  transistors  but  also  conversely, 

of  the  falling  coins.  Upon  hitting 

the  deflector,  the  silver  coins  are 
conveyed  to  a  special  receptacle. 

The  machine  will  handle  a  range 
of  denominations  if  the  guide  in  the 
hopper  is  changed  and  the  right 
.switch  position  on  the  control  unit 
is  selected.  The  machine  has  a 
capacity  of  about  eight  coins  per 
.second. 

The  information  in  this  article 
was  abstracted  from  Electronic 
Engineering  for  January  1952. 

Teledictor  Limited  of  Dudley,  Eng¬ 
land,  did  the  developmental  work  on 
the  unit.  This  description  is  pub¬ 
lished  with  the  permission  of  the 
Superintendent,  Royal  Mint,  Lon¬ 
don,  England. 


KILOClfCLES 


CYCLES 


equipment  is  shown  in  the  accom¬ 
panying  photographs. 

The  mixed  coins  are  placed  in  the 
rotary  hopper  which  feeds  them 
down  a  vertical  chute.  The  chute 
guides  the  coins  through  a  sensing 
head  consisting  of  a  gapped  iron- 
core  inductance.  The  etfect  the 
coins  have  on  the  flux  pre.sent  in  the 
gap  is  taken  as  an  indication  of 
their  composition. 

If  the  flux  variation  shows  the 
coin  to  be  of  cupronickel  composi¬ 
tion,  the  coin  falls  uninterruptedly 
down  the  guide  to  a  receptacle. 
Silver  coins  cause  accurately-timed 
pulses  to  be  fed  to  an  ejector  unit. 
The  pulses  energize  a  small  solenoid 
causing  an  inclined  deflector,  at¬ 
tached  to  the  plunger,  to  move 


FIS.  1 — Bare  scns.-natic  of  the  retard- 
inq-lield  tube 


The  final  step  would  l)e  the  ex¬ 
change  of  grid  and  plate  of  a  triode, 
that  is,  let  the  plate  carry  the  input 
or  control  energy  while  the  grid  is 
the  output  electrode. 

Such  a  tube  will  not  operate  on 
the  principle  of  space-charge  con¬ 
trol.  A  highly  positive  grid  and  a 
plate  potential  in  the  vicinity  of 
zero,  however,  leads  directly  to  a 
retarding-field  tube.  Since  this 
peculiar  vacuum  tube  may  not  be 
well  known,  its  basic  performance 
briefly  is  summarized  in  modern 
terminology. 

The  retarding-field  tube  has  been 
utilized  as  a  generator  and  detector 
for  microwaves  and  has  been  found 
to  operate  successfully  beyond  the 
region  of  electron  oscillations.  As 
shown  in  Fig.  1,  the  cathode  may  be 
assumed  to  be  a  tungsten  filament 
and  the  grid  potential  to  be  above 


Rear  view  of  the  instrument  with  coeeri  removed.  The  sensing  head  and 
ejector  unit  are  on  the  vertical  chute  behind  the  rotary  hopper 
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You’ll  find  more 


Career  Opportunities 


at  RCA 


U NUSUAL  career-building  openings 
await  experienced 

ELECTRONIC  ENGINEERS  .  .  . 
ELECTRICAL  ENGINEERS  .  .  . 
MECHANICAL  ENGINEERS  .  .  . 
COMMUNICATION  ENGINEERS  .  .  . 
COMPUTER  ENGINEERS  . .  . 
PHYSICISTS  .  .  . 
and  METAUURGISTS 

Positions  open  offer  lifelong  career 
opportunities  to  men  who  expect 
more  from  their  work  than  is  pro- 
^  vided  by  an  ordinary  engineering 
y  assignment. 


RCA  IS  A  GOOD  PLACE  TO  WORK 

At  RCA  you  receive  recognition  for 
your  accomplishments.  You  work  in 
close  collaboration  with  distinguished 
scientists  and  engineers.  You  enjoy 
highest  professional  recognition  among 
your  colleagues.  You  have  unexcelled 
facilities  for  creative  work.  The  sur¬ 
roundings  in  which  you  work  are  pleas¬ 
ant  and  stimulating.  You  and  your 
family  enjoy  outstanding  employee 
benefits.  Opportunities  are  excellent  for 
advancement  in  position  and  income 
Unlike  “feast-or-famine”  businesses, 
RCA  has  forged  ahead  regardless  of 
war  or  depression. 


Immediate  Openings  in 

RESEARCH  •  DEVELOPMENT  DESIGN  •  APPLICATION 

in  the  following  fields: 


RADAR  •  MISSILE  GUIDANCE  •  SERVOMECHANISMS 
ANALOG  COMPUTERS  •  TRANSFORMERS  AND  COILS 
NAVIGATION  AIDS  •  TELEVISION  •  ELECTRON  TUBES 
COMMUNICATIONS  •  TECHNICAL  SALES 
ELECTRONIC  EQUIPMENT  FIELD  SERVICE 


Send  a  complete  rnume 
of  your  education  and  experience. 

Personal  interviews 
arranged  In  your  city. 


Send  rnume  to: 

Mr.  ROBERT  I.  McQUISTON,  Manager 
Specialised  Employment  Division, 

Dept.  46G 

Radio  Corporation  of  America 
30  Rockefeller  Plasa,  New  York  20,  N.  Y. 
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RADIO  CORPORATION  of  AMERICA 


ELECTRONS  AT  WORK  (continued) 


FIG.  2 — Idealized  grid  and  plate  char- 
acteristict  of  the  retarding-field  tube  at 

aperiodical  conditions  of  operation 

the  saturation  value. 

The  grid  current  is  composed  of 
two  groups  of  electrons.  One  group 
strikes  the  grid  immediately  on  its 
way  from  the  cathode,  the  other 
group  passes  through  the  grid 
meshes  and  is  slowed  down  by  the 
retarding  field  in  the  grid-plate 
space.  Depending  on  whether  the 
plate  has  a  negative  or  slightly  posi¬ 
tive  potential,  these  electrons  are 
either  repelled  or  caught  by  the 
plate.  As  a  result,  the  saturation 
current  can  easily  be  seen  to  be 
.^plit  into  grid  and  plate  current, 
there  exists  a  current  transfer 
in  that  the  grid  characteristic  i, 
v  ersus  plate  voltage  V’,  is  the  mirror 
image  of  the  plate  characteristic 
i,  versus  V,  as  shown  in  Fig.  2. 
Hence  di,  =  —di„  or  the  current 
gain  a  =  —  1. 

An  alternate  explanation  is  the 
retarding-field  tube  acting  as  a  con¬ 
stant-current  resi.stance  trans¬ 
former.  The  input  or  plate  voltage 
is  loaded  with  the  internal  plate  re¬ 
sistance  r,  =  dVf/di„  while  the 
output  resistance  r,  =  dV,/di,  is 
almost  infinitely  high  because  of 
saturation.  The  result  is  a  power 
gain  which  asymptotically  ap¬ 
proaches  infinity.  Since  perfect 
.saturation  is  not  possible,  this  is 
only  an  idealized  extreme.  If  the 
saturation  filament  is  replaced  with 
the  first  electrodes  of  a  conventional 
multigrid  tube,  for  example,  with  a 
saturated  pentode,  the  saturation 
becomes  less  perfect  and  the  power 
gain  approaches  a  finite  value. 

In  some  types  of  tubes,  particu¬ 
larly  characterized  by  very  fine  and 
homogeneous  grids,  the  electrons 
arrange  themselves  into  groups  or 
bunches  that  oscillate  together. 

I  This  bunching  effect  builds  up 
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AMPHENOl  RG  CABLES  set  the  standard  for  qual¬ 
ify  in  c  field  where  quality  and  dependable 
performance  are  a  "must."  Frequent  laboratory 
and  production  tests  insure  uniform  quality  and 
performance.  Users  of  Amphenol  RG  Cables 
know  that  they  will  perform  as  specified! 

AMPHENOl  R  f  CONNECTORS  provide  an  efficient 
connecting  link  between  coaxial  cables.  They 
feature  never-failing  continuity,  extremely  low 
R  F  loss  and  the  assurance  of  a  long  life  of 
sustained  quality.  The  design,  materials  and 
finishes  of  each  type  connector  are  carefully 
chosen  to  give  the  best  possible  performance 
under  the  required  conditions. 

AMPHENOl  A  N  CONNECTORS  are  strong!  They 
have  a  tensile  strength  of  53,000  pounds.  En¬ 
gineered  to  meet  the  rigid  Army-Navy  Specifi¬ 
cations,  these  connectors  insure  lowest  milivolt 
loss.  The  non-rotating  solder  pockets  cut  solder¬ 
ing  time  and  reduce  operator  fatigue.  Amphenol 
has  the  widest  selection  of  A  N  Connectors  to 
meet  MlL-C-5015  Specifications. 

Now  Availabio  .  .  .  Cofofog  S-2  — A  Gtntrof  Cofo/og  of 
Amphonof  Compontnfs  — wiff  bo  font  on  roquoit. 

AMERICAN  PHENOLIC  CORPORATION 

1630  SOUTH  54TH  AVENUE  *  CHICAGO  50,  IlllNOiS 


PRODUCTION  OF  THE  HIGHEST 

Q§€Cg££t€f 


fiesi^ned  for  Applicatiun 

Grid  flip  Meters 


Millen  Grill  Dip  Mrtrrn  are  available  to  meet  all  varioua  laboratory  and 
aer\  icing  re«|iiirement«. 

The  9()662  Intluf>lrial  (»ri<l  Dip  Meter  fN>mpletely  calibrated  for  laboratory 
UMe  with  a  range  from  22.v  kc.  to  .'KNI  me.  inrorporateii  featurea  desired  for 
both  indio>trial  and  laboratory  application,  including  three  wire  grounding 
type  power  c<»rd  and  loiilable  i*arr>ing  case. 

The  ^)h6l  Indiii^trial  (>rid  Dip  Meter  is  similar  to  the  Q0662  except  for  a 
reduced  range  of  l.T  to  illMi  me.  It  likewise  int'orporates  the  three  wire 
grounding  l>|>e  (‘ord  and  metal  carrying  ease. 

The  90(>!>1  Standard  (»rid  Dip  Meter  is  a  somewhat  leM  expensive  version 
of  the  grill  dip  meter.  'I’he  calibration  while  ad^uate  for  general  usage 
is  not  as  complete  as  in  the  case  of  the  industrial  model,  ft  is  supidied 
without  grounding  lead  and  without  carrying  case.  The  range  is  1.7  to 
300  me.  Kxtra  indijcti>rs  available  extends  range  to  220  kc. 

The  Millen  <>rid  Dip  Meter  is  a  calibrated  stable  KF  oscillator  unit  with 
a  meter  to  read  grid  current.  The  frequency  determining  coil  is  plugged 
into  the  unit  so  that  it  may  be  used  as  a  probe. 

'lliese  instruments  are  complete  with  a  built-in  transf<»rmer  type  A.G. 
power  supply  and  interminal  terminal  board  to  provide  connet'tiims  for 
battery  operation  where  it  is  desirable  to  use  the  unit  on  antenna  measure¬ 
ments  and  other  usages  where  A.C^  power  is  not  available.  iU»mpactness 


has  been  achieved  without  loss  of  performance  or  convenience  of  usage. 
The  incorporation  of  the  power  supply,  oscillator  and  pn>l)e  into  a  singU 
unit  provides  a  convenient  device  fi»r  che<‘king  all  types  of  circuits.  The 
indicating  instrument  is  a  standard  2  inch  Oneral  Klectric  instrument, 
with  an  easy  to  read  scale.  The  calibrated  dial  is  a  large  270^  drum  dial 
which  provides  seven  dire<*t  reading  scales,  plus  an  additional  universal 
scale,  all  with  the  same  length  and  readability.  Fach  range  has  its  indU 
vidiial  plug-in  probe  completely  enclosed  in  a  lontour  fitting  polystyrene 
case  for  assurance  of  |>ermanence  of  calibration  as  well  as  to  prevent  any 
possibility  of  mechanical  damage  or  of  unintentional  contact  with  the 
oomponenta  of  the  circuit  being  tested. 


The  most  common  usage  of  the  Grid  Dtp  Meter  is  as  an  oscillating 
frequency  meter  to  determine  the  resonant  fre<|uencies  of  de-energised 
tuned  cimiits. 

Sixe  of  Grid  Dip  Meter  only  (less  probe):  7  in.  x  3’li  in.  x  3H  in. 


The  Grid  Dip  Meter*  mar  he  used  at: 

1.  .A  Grid  Dtp  Oscillator 

2.  An  Oscillating  Detector 

3.  A  Signal  (Generator 

4.  Ad  Indicating  Absorption  Wavemeter 


90661 


90662 


46721 


46702-3-4-5 


90651 


90661 


JAMES  MILLEN 

M  AI^  t)KH(  K  A  VMJ  KunOltY 

'  ,  MAI. DEN.  MASSACm  SETTS,  T.S.  A. 
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JELLIFF 


AMPiHni 


CO.Jnc.,  56  J  Broadway,  New  York  12  ,N.  Y. 

Jn  Canada:  Atlas  Radio  Corp  .  Ltd  .  560  King  St .  W.  Toronto 


JELLIFF 
ALLOY  1000 
RESISTANCE  WIRE 


This  new  material  packs  1000  ohms/cmf — 48^0 
more  than  the  widely-used  nickel-chromium  alloys. 

And  what’s  more,  there’s  no  loss  of 

other  important  physical  and  electrical _ 

properties.  High  tensile  strength — ex- 

cellent  solderability — TC  of  Resistance 

is  20 — EFM  vs  Copper  +  7  micro-volts  J  H  I  31 1 1 

— Coefficient  of  Expansion  13.9 — re- 

markable  Surface-Corrosion  Resistance  ‘HEEDaSD 

— and  many  more  vital  characteristics  <  ■Blllllpilll 

make  ALLOY  1000  a  money-making,  ' 

prestige-building  component  of  com- 

pact,  precision  resistors.  For  complete 

data  get  Bulletin  17.  V'»  • 


Sectional  Tower 

MOST  [COHOMICAL  FOR 
^MICROWAVE  •  FM  •  TV 
COMMUHICATIOHS  *  RAOAR 


PROVIDE  DELAYS  RANGING 
PROM  I  TO  120  SECONDS 


JL  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —40*  to  1 10*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  light,  rugged,  iner^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Problem  Sheet" 


Actual  photograph  of  VEE-1)-X 
Sectional  Tower  installation  show¬ 
ing  152  MC  giound-plane  antenna 
suited  for  ground-to-plane,  ship-to- 
shore,  and  mobile  communications. 


THE  LaPOINTE-PLASCOMOLD  CORP. 

^  WINDSOR  lOCKS,  CONN.  ^ 


10 

VOLTACt  or  S«V  •  tHriTH  AMrillTI 
BATTCRY  4  CHARCO  !  VOITACC  VARIES 
VARIES  ARRROX  |  ONLY 


A  m  p  e  r  i  t  e 
REGULATORS 
are  the  sim¬ 
plest,  lightest. 


cheapest,  and  most  compact  method  of  obtaining 
For  currents  of  .060 


current  or  voltage  regulation 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 


Write  for  4-page  Illustrated  Bulletin. 
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Stupakoff 

K()\  \K-(,1AS> 

SEALS 


a  Wi 

^  i  ^  ^  1  for  Sealed  ^ 

A  Tl  Asaemhlien  J  W, 


Perfectly  closed  and  durable  air¬ 
tight  assemblies  are  made  with 
Stupakoff  Kovar-Glass  Seals.  The 
use  of  hard  glass  for  these  seals 
provides  the  highest  degree  of  pro¬ 
tection  against  thermal  shock  and 
weathering.  Kovar  is  the  ideal  metal 
for  such  seals  because  its  expansion 
characteristics  closely  match  those 
of  the  hard  glass  to  which  it  is 
readily  bonded.  The  resulting  seals 
are  uniform  and  easily  assembled. 


Stupakoff  Seals  are  available  in 
a  wide  variety  of  standard  sizes 
and  designs,  and  can  be  made  in 
many  special  forms,  as  indicated 
by  the  illustration  above.  Extensive 
experience  has  given  Stupakoff  the 
engineering  and  manufacturing 
knowledge  and  skill  to  produce 
Kovar-Glass  Seals  that  are  made 
accurately,  uniform  and  dependable. 
We  will  gladly  submit  samples  and 
quotations. 


SEND  ff^r  StuMk**  BwlUtin  N«. 
•SI,  pli«t09r«9ht, 

•rawin^t  and  •!! 

m«fiy  d 


STUPAKOFF  Products  for  Electrical  and  Electronic  Applications 


ASMMDUtS — MvloNIztd  caramk  bidwclion 
coil*  ond  dMftt;  m«laNlz*d  plot»>  lor  fixod 
rigid  ottombRotj  coromk  Irimwior  coodfutrv 


CllAliiCS~^f»cmon-modo  coromic  prodvct* 
for  oiocfncol  and  atactronic  oppMcodom,  oN 
volfogat,  fraqvondas  and  famparalwras. 


•ISISTOI  CnUUdUCS— Usod  for  twnporalura 
indicating  or  maasuring  agwipmant,  fw  infra- 
rod  flgbt  toorca  ond  for  Koodng  alawntt. 
Compl^  wHh  tarminals,  in  liM  form  of  rod*, 
twboi,  dbo,  bort,  rings,  ofc. 


CnUUMC  DHUCTUCS—For  by-gosi.  load- 
throvgK,  blocking,  dond-off  ond  trimimr  opgd- 
cations.  Tomporatvra  componsoting  Coromk 
DMocIrics  o«^  Nigk  K  motarials.  Tt^os,  dtecs 
ond  spocioi  diopot,  ploin  or  sAvorod. 

MINTED  CIICUm—AmpMion,  covpBng^W- 
tors,  intogrotors. 


STUPAUTN— W«  wilfMlond  azlrmiia  ttwrmol 
skock.  Moy  bo  mod#  lo  hovo  z#iW  low-poiiflw 
or  ii«,otlv«  •xponMNm.  SoMy  uMd  of 
paratuTM  up  to  2400°  f. 

SIAU.  KOVM-«lAS»— Tcntonob,  Uod-imj 
Stoiid.offt — for  haniMMcally  Malng  ond  mo- 
dtonkot  comtoKMon  In  radio,  tolnvidon,  nine- 
Iranic  ond  ntocMcol  opporolw.  SInglo  or 
mow, to  tonninol  wnH^  to  o  wWo  vortoty  of 
fiiM  ond  raltopt. 

KOVM  MITAi— nto  idool  oloy  tor  toolto, 
to  liord  glow.  Uwd  for  moking  horwodc  oltadt- 
unh.  AvoHobto  a«  rad,  wira,  dioof,  Mf-rar 
m  cupt,  oyototo  ond  odnr  drapot. 


STUPAKOFF  CERAMIC  &  MF6.  CO.,  Latrobe,  Pennsylvania 
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ELECTRONS  AT  WORK 


(continued) 


under  the  influence  of  an  external 
or  internal  resonance  system  or 
even  of  resonating  electrodes.  Such 
electron  oscillations  cause  deforma¬ 
tions  of  the  aperiodic  characteris¬ 
tics  in  that  they  may  reduce  the 
current  gain  but,  on  the  other  hand 
they  also  may  cause  i  to  be  greater 
than  one. 

Irrespective  of  this  phenomenon, 
retarding-field  amplifiers  and  re- 
tarding-field  oscillators  have  bee" 
built,  particularly  a  retardtng-fiel.i 
audion  in  which  the  nonlinear  plat' 
characteristic  provides  the  detector 
action  or  rectification  while  the  cur¬ 
rent  transfer  produces  the  ampli¬ 
fication  of  the  a-f  energy. 


DC  MlUIVCm 
ACVOLTS^ 

AC  millivolts"^ 

OHMS 
H  MEGOHjd 

STANDARD 
DC  AMPLIfS 


A-F 

OUTPUT 


INPUT 


The  Model  "R"  is  primarily  intended  for  the 
precise  measurement  of  DC  potentials,  pro¬ 
viding  DC  voltage  ranges  from  one  volt  full 
scale  to  1,000  volts  full  scale;  however,  to 
allow  the  instrument  its  greatest  possible 
utility,  the  following  auxiliary  functions 
have  been  included  in  its  design: 

Distended  DC  Voltage  Ranges:  Bucks  out 
99%  of  measured  voltage  and  indicates 
1%  of  measured  voltage  full  scale. 

DC  Millivolt  Ranges:  One  millivolt  full 
scale  to  1,000  millivolts  full  scale. 

AC  Volt  and  Millivolt  Ranges:  One  Milli¬ 
volt  full  scale  to  1,000  volts  full  scale. 
Self-Contained  Standard  Cell:  For  instant 
check  of  voltmeter  calibration. 

Ohms  Ranges:  Times  one  to  times  10^. 
Distended  Ohms  Ranges:  Reads  bottom 
half  of  ohms  scale  full  scale. 

DC  Amplifier:  Will  drive  a  one  ma  re¬ 
corder,  has  gain  of  200,  and  frequency 
range  of  zero  to  100  kc. 


FIG.  3 — Retarding  iield  audion  with 
■horKircuit  ot  the  current  transler. 
Piate  input  (A)  and  grid  input  (B) 


The  input  load  of  the  r-f  souree 
has  been  reduced  considerably  by 
the  so-called  “short-circuiting  of 
the  current  transfer”' '.  According 
to  Fig.  3A,  grid  and  plate  are 
bridged  over  by  a  capacitor  C  white 
the  r-f  choke  I)  in  the  grid  lead 
prevents  r-f  energy  from  penetrat¬ 
ing  into  the  output  circuit.  The 
input  source  can  clearly  be  seen  as 
being  loaded  with  the  saturation 
resistance  so  that  only  very  low  r-f 
power  is  dissipated. 

Since  grid  and  plate,  for  the  r-f, 
are  short-circuited,  it  makes  no  dif¬ 
ference  whether  the  r-f  voltage  is 
introduced  into  the  plate  or  grid 
circuit.  This  conclusion  leads  to 
the  diagram  portrayed  in  Fig.  3B. 
Both  circuits,  in  modern  terminol¬ 
ogy,  are  grounded-plate  circuits,  at 
least  for  the  r-f. 

A  current  gain  greater  than  one, 
as  resulting  from  electron  o.scilla- 


rtihlors  •»  wad  far 
aH  aHaaaaton  cmd 
roafa  ratiltancaa,  aad 
llwt  hw  DC  AaipilHar 
t(  a  kigMy  dagaa- 
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.1  of  1%  and  ora 
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You  can  bring  crystals  to  frequency  quickly, 
accurately  •  •  •  by  high  vacuum  coating 


Here's  a  way  to  bring  piezo-electric  crystals  to  an 
exact  frequency  without  the  usual  time-con¬ 
suming  grinding,  testing,  grinding  method. 

It  works  like  this;  In  a  high  vacuum  coating 
chamber,  silver  is  evaporated  on  a  number  of  crystal 
blanks  simultaneously  through  masks  used  to  build 
the  metal  up  solidly  in  the  center.  Then,  in  another 
vacuum  unit,  each  crystal  is  individually  brought 
down  rapidly  to  required  frequency  by  further  coat¬ 
ing,  Frequency  can  be  checked  continuously  during 
the  second  operation — there's  no  grind-and-try  ex¬ 
perimentation  required. 

DPi  makes  the  high  vacuum  equipment  you  need 
to  set  up  a  complete  crystal  coating  system.  Units 
are  easy  to  operate  and  capable  of  turning  out 
highly  accurate  crystals  on  an  economical  mass- 
production  basis.  For  complete  information  on  this, 
or  any  application  of  high  vacuum  in  the  electronics 
industry,  write  to  Distillation  Products  Industries, 
Vacuum  Equipment  Department,  727  Ridge  Road 
West,  Rochester  3,  N.  Y. 

I 


Typical  layout  for  a  complitt  crystal  coating  systtm.  Work  flows 
through  a  bast  coating  unit  which  handlts  a  number  of  crystals 
at  a  time  to  final  coating  units  which  bring  each  crystal  down  to 
exact  frequency. 

DPt  bast  coating  unit  Model  LCI-I4.  Completely  self-containtd 
with  mechanical  pump  and  operating  controls,  it  uses  a  highly  b 
efficient  DPi  oil  diffusion  pump.  Vacuum  is  quickly  achieved,  f 
coating  is  rapid. 


high  vacuum  research 
and  engineering 


Alse  •  •  •  vifamint  A  ond  E  .  •  •  distilled  meneglycerides  •  .  .  mere  then  3500  iatfmen  Organic  Chemicals  far  science  end  Industry 
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DIALS  OR  NAMEFUTES  OF  ANY  TYPE 

—at  savings  that  wiH  surprise  you! 


Because  of  our  company  name,  you 
may  think  of  U.  S.  Radium  Corpora¬ 
tion  as  a  source  of  only  luminous 
dials  or  nameplates.  Actually  we 
make  self-luminous,  fluorescent, 
phosphorescent,  and  nonlumine.scent 
types,  including  Alumilite,  litho¬ 
graphed  or  etched  aluminum,  brass, 
steel,  or  stainless  steel  —  finished 
in  lacquer,  nickel,  chromium,  or  sil¬ 
ver  —  with  black,  color,  or  lumines¬ 
cent  markings.  In  other  words,  you 
name  it  —  we  make  it! 

Moreover,  having  produced  mil¬ 
lions  of  dials  and  nameplates  for  all 
kinds  of  instruments,  timepieces, 
and  other  uses,  we’ve  learned  to 
combine  mass-production  techniques 


with  our  traditional  standards  of 
accuracy  and  fine  quality.  Result: 
you  get  exactly  the  dials  or  name¬ 
plates  you  want  —  at  lower  costs 
than  you  are  likely  to  think  possible. 

We  are,  of  course,  equipped  to 
meet  Government  specifications  . . . 
and  to  produce  large  quantities  of 
routine-type  dials  or  nameplates,  or 
small  runs  of  special,  high-accuracy 
scientific  ones. 

To  find  out  how  we  can  provide 
your  apparatus  with  better-designed 
or  lower-cost  dials  or  nameplates, 
write  to  Department  E7,  United 
States  Radium  Corporation,  535 
Pearl  Street,  New  York  7,  New 
York. 


Other  Products  of  U.  S.  Radium 


RAOIOACTIVI  FOILS 
(alpha-roy  ionization  sources) 
lONOTRON  STATIC  ELIMINATORS 
RADIUM  LOCATORS: 
lenses,  buttons,  screws,  markers 
LUMINOUS  RETICLES 
and  other  specialties 


POWDERS: 

cathode-ray  tube  and  television  tube 


SILHOUETTE  ILLUMINATION 
of  clocks,  watches,  and  instruments 


RADIATION  MATERIALS: 

radiation,  neutron,  and  standard-light  sources 


UNITED  STATES  RADIUM 
CORPORATION 


FIG.  4 — Trantistor  audlon  equlTalen; 
to  Fig.  3 

tions,  make.s  the  retarding-field 
tube  unstable.  On  the  other  hand, 
the  resulting  negative  plate  resist¬ 
ance  produces  self-excitation  of  a 
tank  circuit  connected  to  the  plate 
so  that  the  electron  oscillations  are 
self-modulated  with  a-f  or  i-f. 

By  means  of  this  example,  it  can 
be  seen  that  the  retarding-field  tube 
is  the  perfect  analog  of  the  transis¬ 
tor.  This  analogy  makes  it  pos¬ 
sible  to  change  the  retarding-field 
audion  immediately  into  a  transis¬ 
tor  audicn  provided  the  supply 
voltages  have  the  right  polarity  as 
well  as  suitalile  magnitudes  in  order 
to  cause  the  transistor  to  operate  in 
a  nonlinear  region.  In  this  way  the 
basic  schematic  of  a  transistor 
audion  as  shown  in  Fig.  4  is  ob¬ 
tained.  Depending  on  whether  self¬ 
excitation  is  desired  for  heterodyn¬ 
ing  purposes  or  not,  the  bridge 
capacitor  C  must  be  properly  ad¬ 
justed.  Hence,  a  variable  bridge 
capacitor  may  serve  for  the  adjust¬ 
ment  of  damping  reduction,  similar 
to  the  vacuum  tube  audion  with 
controllable  feedback. 

Other  transistor  circuits  may  be 
derived  from  retarding-field  tech¬ 
nique,  for  example:  oscillators  and 
amplifier  cascades  in  which  each 
base-resistance  loads  the  output  cir¬ 
cuit  of  the  preceding  stage.  From 
such  a  multistage  retarding-field 
amplifier,  the  transistor  cascade 
portrayed  in  Fig.  5  may  be  derived 
in  which  the  input  stage  is  the 
grounded-emitter  type,  whereas  the 
next  stages  follow  alternately  in- 


FIG.  S — Transiitor  cascade  equiTalent 
to  a  mullislage  retarding-field  amplifier 
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IJ  and  D  Stem  being  inserted  in  Cyclotron;  made  of  Revere  Electrolytic 
high-conductivity  copper,  hot  rolled  and  annealed,  •/»“  thick.  Sote  also 
large  number  of  bronze  valves  to  control  flow  of  cooling  water  through 
brass  pipe. 


•  For  many  years  Revere  has  been  saying  that  "Copper  is  the 
metal  of  invention.”  It  has  high  electrical  and  heat  conductivity, 
excellent  resistance  to  corrosion,  is  easily  fabricated  and 
formed,  so  that  it  is  attractive  to  designers  and  inventors,  as  well 
as  to  manufacturers.  Now  we  say  it  is  also  "The  metal  of 
science,”  because  it  is  so  essential  to  the  operation  of  most 
scientific  devices. 

The  pictures  on  this  page  illustrate  some  of  its  uses  in  a 
cyclotron,  built  by  and  for  the  Nuclear  Physics  Laboratory  of 
the  University  of  Washington  in  Seattle.  The  instrument  was 
designed  and  constructed  so  far  as  possible  by  University  per* 
sonnel,  who  were  completely  successful  in  working  copper 
into  the  most  complicated  shapes. 

Revere  collaborated  on  the  project  in  various  ways,  and  fur¬ 
nished  copper  bar,  sheet,  rod  and  tube  to  the  University’s  high 
specifications.  Remember  that  Revere  will  be  glad  to  consult 
with  you  on  your  problems  concerning  copper  and  copper 
alloys,  and  aluminum  alloys. 


Photo  taken  m  the  University  of  Washington  shop 
during  fabrication  of  the  two  Ds  and  1)  Stems. 


COPPER  AND  BRASS  INCORPORATED 

Founded  by  Paul  Revere  in  imt 
230  Park  Avenue,  New  York  17,  N.  Y. 

Milts:  Baltimore,  Md.;  Chicago  and  Clmtaa,  IlL;  Detroit,  Micha 
Los  .lugeles  and  Riverside.  Catit.:  tiew  Bedford,  Mass.;  Rome.  S.  Y.— 
Sates  Offices  in  Principal  Cities,  Distrihmtors  Everywhere 

SEE  "MEET  THE  PRESS”  ON  NBC  THEVISION  EVERY  SUNDAY 


Seven  miles  of  Revere  copper  bus  bar  were  wound  into 
great  coils  for  the  cyclotron  electromagnet.  The 
L  niversity  built  the  winding  machine  itself,  and  wound 
the  coils  in  its  own  shop.  The  special  Revere  bar  is  soft 
temper,  free  from  scale,  with  rounded  edges. 
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FOR  YOUR  PANEL 


SILVn  QRAraAUOY 
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. . .  for  applhatloHS  re¬ 
quiring  low  afactricaf 
noise f  iow  and  constant 
contact  drop,  high  cur¬ 
rent  density  and  mini¬ 
mum  wear. 


A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 


DESIGNED  FOR  NE-51  NEON  LAMP 
For  110  or  220  volt  circuits 

The  required  resistor  is 
an  integral  part  of  this  assembly 
-•‘built-in.” 

RUGGED  •  DEPENDABLE 
LOW  IN  COST 

0  PATENTED:  No.  2,421,321 

Col.  No.  521308-997  j 

WILL  TRY  A  SAMPLE? 

Write  on  your  company  letterhead.  We  will  act  at  once. 
No  charge,  of  course. 

SEND  POD  THE  192  PAGE  HANDBOOK  OP  PHOT  LIGHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  on» 
which  will  fit  your  special  conditions.  Many  are  especially 
mode  and  approved  for  military  use.  We  pride  ourseIvCT 
on  prompt  deliveries— any  quantity. 

ASK  POP  OUR  APPLICATION  ENGINEERING  SERVICE 

Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COiHPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  SPRING  7-1300 


EXTENSIVELY  USED  IN 


OTHER  GRAPHAUOY  PRODUCTS: 


Oil-free  self-lubricating 
Bushings  and  Bearings,  Oil- 
free  Piston  Rings,  Seal  Rings, 
Thrust  and  Friction  Washers, 
Pump  Vanes. 


Wrifg  us  for  Oafo  Shoots  and  furihor  information. 
Otrtlioo  your  problem  and  wo  will  apply  our  years  of 
occumaTfffetf  OKporioiKO  toward  its  s^ufion. 


Centu/^ 


MODEL  408 


RECORDING  OSCILLOGRAPH 


SELSYNS 

ROTATING  THERMOCOUPLE  and 
STRAIN-GAGE  CIRCUITS 
ROTATING  JOINTS 
GUN-FIRE  CONTROLS 
DTNAMOTORS  etc. 


Wide  range  of  grodes  available  for  standard 
and  special  opplications. 

Brush  holders  ond  coin  silver  slip  rings  ovoil- 
oble  for  uso  with  Silver  Grapholtoy  Brushes. 


FOR  VIBRATION,  TEMPERATURE,  STRESS,  STRAIN  ANALYSIS 


After  conducting  a  na- 
— --  ^  . —  tion-wide  survey  among 

.' ~  T-— A  the  users  of  oscillograph 

. equipment  and  carefully 
‘  ’Nh'  considering  the  problems 

‘  ,  '■  which  hove  confronted 

.j  them  for  a  number  of 
.  -  years.  Century  is  proud 

to  offer  the  Model  408 
Oscillograph.  This  Oscil- 

V,  signed  and  built  ex- 

pressly  for  mobile  and 
airborne  operation.  As 
with  all  Century  products, 
this  oscillograph  incorporates  the  utmost  in  modern  design  and  work¬ 
manship,  yet  it  remains  simple  in  its  operation  and  maintenance. 

Write  for  Bulletin  CGC  m 

REGISTER  and  VOTE — it's  YOUR  country 


GEOPHYSICAL  CORPORATION 

TULSA,  OKLAHOMA 

238  LaTayette  St.  EXPORT  OFFICE: 

Dayton,  Ohio  149  BroacJway,  New  York 


GRAPHITE  METALLIZING 
CORPORATION 

1055  NEPPERHAN  AVENUE  •  YONKERS,  N.  Y. 


Simpson  Instruments  That  Stay  Accurate  Are  Available 
From  AU  Leading  Dectronic  Distributors 


SIMPSON  ELECTRIC  COMPANY 

5200  W.  KInzIe  St.,  Chicago  44,  llllnola  •  Phona:  COlumbua  1-1221  •  In  Canada:  Bach-SImpaon,  Ltd.,  London,  Ont, 


Also  available  without  the  oscilloscope  as  Simpson 
Model  479  TV  FM  Signal  Generator.  Model  479  1269.00 


approved  by 
xrvice  managers  of: 

admiral 

zenith 

motorola 

emerson 

hoffman 

hallicrafters 


•  Provides  all  the  necessary  signal  sources  for  proper 
alignment  and  servicing  of  FM  and  TV  receivers  * 

Includes  the  Simpson  High  Sensitivity  Oscilloscope, 
complete  in  every  detail  and  equipped  with  a  high  frequency 
crystal  probe  for  signal  tracing  *  Independent, 
continuously  variable  attenuators  and  step  attenuators 
for  both  AM  and  FM  units  offer  complete  control  of 
output  at  all  times — from  the  high  level  required  for 
front  end  adjustment  to  extremely  low  levels  for  fringe 
area  peaking  operations  *  Multiple  shielding, 
generous  bypassing  and  adequate  line  filtering  reduces 
signal  leakage  to  a  negligible  factor  *  A  0-lS 
megacycle  sweep  is  provided  by  means  of  a  noiseless 
specially  designed  sweep  motor  based  on  tbe  principles  of 
the  D’Arsonval  meter  movement  for  fine  control 
and  lasting  accuracy  *  The  exclusive  Simpson  output  cable 
(illustrated  on  the  right);  includes  a  variable  termination 
network  which  is  quickly  adapted  to  provide  open,  75  or  300 
ohm  terminations — the  addition  of  a  pad  provides  attenuation 
and  isolation.  The  use  of  appropriate  resistors  across 
certain  terminals  will  provide  any  other  termination 
required.  A  .002  MFD  blocking  condensor  can  be 
added  on  any  termination  for  use  on  circuits  containing 
a  DC  component  •  Tbe  FM  generator  output 
voltage  is  constant  wilbin  .2  DB  per  MC  of  sweep. 

Model  480  $395.00 


V  WHEELER 


manufactured  with 


MAIL  THIS  COUPON  TODAY! 


HELDOR  MANUFACTURING  COMPANY 

Division  of  HELDOR  BUSHING  &  TERMINAL  CO.,  INC. 
225  Belleville  Avenue,  Bloomfield,  New  Jersey 


L  ^ 

» 

\ 
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atCTRONS  AT  WORK 


•  IfOUI^jHlDiPtllOiNT  DATA  TRACKS 

•  ^ER4|1  KAVIACK  MOD  lISS  THAN  OJ%ONnNALDA^ 


rCURVE  3 


.-{CURVE 


CURVE  2 


verted.  If  necessary,  stability  may 
be  secured  by  inserting  dampinK 
resistors  in  the  input  circuit  or  be¬ 
tween  the  staKes,  thereby  introduc- 
in.*T  negative  feedback. 


KEI-'ERENCES 


(1)  H.  K.  Hollinann,  The  Uetardin^- 
Field  Tube  ax  a  I)etector  for  any  Carrier 
Fre<juency.  /*roc.  IHK,  p  630. 

(2)  H.  K.  Hollinann.  PosItlve-OrKl 
Valve  an  a  Iietector,  Kt/>.  Wirrh/tM,  Mav 
H'3  4.  p  21-’*.  .Inue.  p  30!*. 


HIGHEST  accuracy 
ever  attained 


Life  Testiiis  Reliable  Tube 


LESS  THAN  0.1  PERCENT 
PEAK-TO-PEAK  FLUTTER  &  WOW 


By  Herbert  A.  Hammei 

Si//t'(iMui  Hlectrir  l*rfnlur*M  / 


During  the  last  decade  there  has 
been  a  trend  towards  the  u.se  of 
more  complex  electronic  equipment. 
This  trend  has  been  most  evident 
in  the  field  of  military  operations. 
The  vital  nature  of  the.se  operations 
and  their  reliance  upon  electronic 
equipment  have  brought  about  the 
need  for  vastly  increased  reliability 
in  such  equipment. 

A  definition  currently  proposed 
for  reliable  tubes  is:  “Reliable 
tubes  are  those  tubes  so  desijrned 
and  manufactured  as  to  trive  con¬ 
tinuity  of  operation  superior  to  or¬ 
dinary  commercial  tubes.”  A  sup¬ 
plier  may  submit  to  the  Armed 
Services  as  “reliable”  only  those 
tubes  which  have  been  specifically 
produced  as  “reliable”  tubes. 

The  rate  of  tube  failure  (inop¬ 
erative  and  characteristic  failures) 
must  not  exceed  that  stated  on  the 
tube  specification. 

To  judge  any  life  test,  one  must 
study  the  distribution  of  tube  fail¬ 
ures.  Data  from  many  tests  run  by 
Sylvania  show  that  the  distribution 
of  life  te.st  failures  with  time  is  a 
complex  curve.  Figure  1  shows  a 
typical  rate  of  failure  curve  (curve 
1)  and  its  various  components.  The 
first  component  (curve  2)  is  a  con- 


•  tlLL  RECM  TRi  ODTPUT  OF  4  RICCIViRS 


Informshon 
om  Revest 


RECORDERS 


FIG.  1 — Typical  failuro  curvot  for  tubes 
operating  under  normal  conditions 


AMPEX  ELECTRIC  CORPORATION  Redwood  City,  California 
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Aerophysics,  Electro-Mechanical  Research 
Division 


are  being  executed  successfully  with 
Micro  Ground  Miniature  Ball  Bearings 

America’s  first  arjd  only  fully  ground  minia- 
V  f>^te  ball  bearings.  Micro  makes  possible 
design  refinements  unheard  of  only  a  few  years 
ago.  With  85  sizes  and  types  from  down 
to  o.d.  and  in  tolerance  ranges  of  ABEC-5  and 
above.  Micro  bearings  offer  tremendous  opportunities 
to  minimize  space,  weight  and  friction  and  at  the  same 
time  to  retain  high  capacity.  Yet  Micro  precision 
ground  bearings  actually  cost  less  than  comparable 
unground  miniatures. 

Writs  for  Tschnical  Bullstin  No.  90 


Now  Hompihirs 


Boll  Baarings,  Inc. 


9  Main  Strssi,  rslsrborough  I,  N.  H. 


mllAiit/  DC  suffif:; 


FEATURES 

4  A  turn  of  o  switch  will: 
Series  for  higher  voltage. 
Porollel  for  higher  current. 

ri  Each  output  independently 
metered. 

^  Continuously  variable#  O 
to  350  volts. 

^  Ripple  voltage  less  than 
10  millivolts. 

/  Regulation  better  than 

.5%. 

y  Maximum  current  200 
milliamperes. 

ri  Stabilixed  variable  bias 
supply. 

t/  6.3  volts  AC  at  5  amperes. 


MODEL  D4  POWER  SUPPLY 

Two  Completely 
Independent 
Sources  of  Regulated  Power 


REQUEST  BULLETIN  NO. 54 
FOR  DETAILED  SPECIFICATIONS 

’  -'■'f'...  ■  "  -  - 

2232  E.  BURNSIDE  STRgB^ 

L  ~  PORTLAND  15.  OREGOlJ'^^: 

.  ••  .  **.•'''  ■  ■  s  \’i. 


Aerophysicists. 

Designers, 

Engineers 


your  IUEAS  1 
will 
north 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That's 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
will  make  the  most  of  your  ideas,  you'll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  American  Extras  — 

Salaries  commensurate  with  ability  and 
experience  .  Paid  vacations  .  A  grow¬ 
ing  organization  .  Complete  employee 
service  program  .  Cost  of  living  bo¬ 
nuses  .  Six  paid  holidays  a  year  .  Fin¬ 
est  facilities  and  equipment  .  Excellent 
opportunities  for  advancement  *  Group 
insurance  including  family  plan  *  Sick 
leave  time  off  *  Transportation  and 
moving  allowances  *  Employees  Credit 
Union  .  Educational  refund  program 
.  Low-cost  group  health  (including 
family)  and  accident  and  life  insurance 
•  A  company  24  years  young. 

Write  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


Airbtrne  Electronic  Equipment 
Equipment  Flight  Tests 
Precision  Instruments 
Automatic  Controls 
Propulsion  Systems 
Servo-Mechanisms 
Airframe  Studies 
Radar  Devices 
Instrumentation 
Micro  Wave  Techniques 
Metallurgical 
Electroplating 
Engineering  Planning 


NORTH  AMERICAN 
AVIATION,  INC. 


D«pt.  3,  P«r»onn«l  Soctian, 

12214  Loktwoed  Blvd^  Down«y,  Colifernia 

NorfA  American  Has  Built  More  Airplanes 
Than  Any  Other  Company  In  The  World 
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•  Designers  engineers,  prcMiurlion  men  everywhere  are  changing  iheir 
thinking  (and  speeiflealions)  over  to  economical  C-D>F  spiral  tubing 
Whether  it's  round,  square,  or  rectangular,  C-D-F  tubing  is  stifT.  sturdy,  \ 
crush  resistant.  It  has  goo*!  tensile  strength,  along  with  good  dimensional  : 
stability  under  varying  atmospheric  conditions.  J: 

Above  all,  it  is  low  in  cost.  C-D-F  experts  in  insulation,  recommend  spiral  I 
tuhing  for  coils  and  structural  spacers.  For  transformers,  switches,  selen* 
ium  rectifiers. 

The  round  tuhing  ranges  from  Vg"  to  6",  with  wall  thicknesses  from  | 
.(HITS"  to  Vk">  'The  minimum  ID  of  the  square  and  rectangular  tubing  is  ' 
with  2V^"  the  maximum  ID.  1/16"  is  the  maximum  wall  thickness.  - 
All  tubing  can  be  supplied  in  lengths  from  2'  to  4'.  From  our  own  fabri-  F 
eating  experience,  we  know  you  will  find  this  sturdy  material  easy  to  drill,  x 
tap,  rivet,  flute  or  thread. 

Think  it  over . . .  then  talk  to  the  man  from  C-D-F,  a  skilled  plastics  ’ 
engineer.  C-D-F  has  sales  offices  in  principal  cities  with  modern  test  labora-  i 
tories  at  all  plants.  C-D-F  spiral  tubing.  The  man  from  C-D-F.  Both  are 
good  to  know! 

FOR  LITTLE  COILS  .  . 

^  C-D-F  puts  notches  in  so  that  cores  con  be  inserted  and  accurately  adjusted.  Hard  to 
crush,  this  tube  withstonds  prolonged  heat  of  190“F.,  240‘^F.  intermittently.  Write  for 
samples  and  complete  specifications.  For  availability,  economy,  adaptability  .  .  .  buy 
your  spiral  tubing  from  C-D-F. 


NEWARK  16,  DELAWARE 
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THIS  is  Precision 

^  ^-^ilver  Plating 


«  I  I  ITT 


-4 


PIECE . .  .  Double  end  connectors 
METAL  . . .  Beryllium  copper 
SPECS..  .  Uniform  deposit  over  entire  sur* 
face,  including  interior  surfaces  of  tiny  hole 
and  crimping  end;  perfect  adhesion;  had  to 
pass  bend  test;  all  pieces  uniform  in  deposit; 
batches  reproducible 


Enloro«d 
opprex.  2  Vi  X 


or  a  long  time,  our  business  has  been  Precision  Plating 
in  the  precious  metal  field  and  we  number  among  our 
customers  leading  manufacturers  in  the  electronics  and 
the  electrical  fields.  We  have  turned  out  plated  parts  in 
the  face  of  some  of  the  most  severe  specifications  ever 
confronting  platers,  as  for  example,  the  connectors  illus¬ 
trated  above.  The  specifications  tell  the  story. 

Precision  Plating  and  ordinary  commercial  plating  are 
as  far  apart  as  the  poles.  Precision  Plating  insists  upon: 

1  .  .  .  high  uniformity  of  deposit  on  interior 

as  well  as  exterior  surfaces 

2  .  .  .  high  uniformity  piece  by  piece 

3  .  .  .  exceptionally  strong  bond  or  adhesion 

4  .  .  .  reproducibility,  batch  by  batch 

Yes,  Precision  Plating  is  our  business.  We  go  even  further. 
In  a  number  of  cases,  we  have  suggested  minor  changes 
in  design  of  the  piece  in  order  to  assure  desired  plating 
results.  Perhaps  you  have  been  looking  for  just  such  a 
plating  service  as  we  can  offer. 


Plating-Wii* . . , 
YOUR  Design 
is  Safe 
with  Us. 


sKcuunsMaini.  mu.  im  irn  mcms  ktu  nracs 
THOMASTON,  CONN. 


h 


FI3.  2 — Typical  failure  curves  for  tubes 
operated  under  normal  aad  abnormal 
conditions 


slant  low  rate  of  failure.  These 
failures  are  usually  of  the  inopera¬ 
tive  type  and  are  due  to  random 
failures  of  welds  or  heaters. 

The  second  component  (curve  3) 
is  a  high  initial  transient  resem¬ 
bling  an  exponential  curve.  These 
failures  are  also  of  the  inoperative 
type,  however,  they  are  due  pri¬ 
marily  to  faulty  manufacturing. 
Finally,  there  is  a  di.strihution 
(curve  4)  of  failures,  resembling 
the  gau.ssian  or  normal  distribution, 
which  is  due  to  the  wearing  out 
of  the  tubes.  If  tubes  are  operated 
under  normal  conditions  of  voltage 
and  temperature,  the  lowest  point 
of  the  overall  failure  curve  (curve 
1)  generally  occurs  somewhere  be¬ 
tween  500  and  1,000  hours.  This 
point  will  vary  widely  with  the  tube 
type. 

High  ambient  temperature,  ex¬ 
cessive  plate  dissipation,  or  any 
other  unusual  operating  condition 
will  result  in  an  increased  rate  of 
tube  failure.  This  increase  causes 
the  wear-out  component  of  tube 
failures  to  .start  earlier  in  life  and 
to  affect  a  greater  number  of  tubes. 
P'igure  2  shows  what  may  happen 
to  the  rate  of  failure  curve  when 
tubes  are  used  beyond  their  rated 
conditions. 

Subcommittees  of  the  .Joint  Elec¬ 
tron  Tube  Engineering  Council  and 
the  Armed  Services  Electro  Stand¬ 
ards  Agency  have  developed  a  life 
test  procedure  for  reliable  tubes 
which  is  currently  receiving  the  fa¬ 
vorable  consideration  of  both  indus¬ 
try  and  government.  The  propo.sed 
life  te.st  is  basically  a  two-step  pro¬ 
cedure.  The  first  step  limits  fail¬ 
ures  to  the  pre.scribed  rate.  The 
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N»mt 


CompMny 
Street  ^ 


RESEARCH  — DEVELOPMENT  —  PRODUCTION  - 


CENTIMETER  AND  MILLIMETER  WAVE 

MAGNETRONS  — GAS  DISCHARGE  TUBES- WAVEGUIDE  COMPONENTS 
TEST  EQUIPMENT  —  SILICON  DIODES  —  THE  NEW  TRANSISTOR 


MICROWAVE  ASSOCIATES,  Inc.  combines  specialized  production  techniques  with 
the  latest  research  in  vacuum  tubes,  microwave  gas  discharge  phenomena  and  solid 
state  physics.  Our  excellently  eqvupped  and  capably  staffed  Boston  plant  can  fill  many 
of  your  microwave  component  needs.  All  of  our  production  is  to  exacting  military  and 
commercial  specifications.  /■  "v 

SEMICONDUCTORS  LOOK  FOR  THE  TRADEMARK 

MICROWAVE  is  establishing  new  production  la*  . 

duties  to  supply  a  complete  semiconductor  line  in-  k  / 

eluding  1N21B.  1N21C.  1N23B,  1N25.  1N26,  and  .  / 

special  millimeter  wove  siUcon  diodes.  Production  / 

commence  shortly  on  —  n-p-n  TRANSISTORS 
under  Ucense  to  The  Western  Electric  Company.  Jf/ 


WAVEGUIDE  COMPONENTS 
AND  TEST  EQUIPMENT 

Our  competent  MICROWAVE  component 
group  spedolizes  in  the  3  cm  and  millimeter 
region  producing  duplexers,  mixers,  attenua¬ 
tors.  roving  stub  timers,  frequency  meters, 
standing  wove  detectors,  dry  and  water 
loads  and  other  exceUent  components. 


MAGNETRONS  AND 
GAS  DISCHARGE  TUBES 
The  seasoned  MICRO- 
WAVE  tube  engineering 
and  production  teams  ore 
now  producing  several 
magnetron  types  including 
the  popular  2J42  and  2J42A. 
High  level  TR  microwave 
gas  discharge  switching 
tubes  are  available  lor  sev¬ 
eral  bonds.  Our  research 
personnel  in  this  held  are 
always  ready  to  ossist  in 
special  microwave  tube  de¬ 
sign  problems. 


WRITE  FOR  THE  LATEST  CATALOG  INFORMATION  A-| 
ON  THIS  RAPIDLY  EXPANDING  LINE 


Jficrowar#  ^ss^ciafes.  /oc. 
22  Cutamioitoa  Strttt 
B0ston  15,  BtMssMchusetn 


22  CUMMINGTON  STREET  BOSTON  1  B»  MASSACHUSETTS 
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MODEL  l0M,{a'000 


VOLTAGE 
RESISTORS 

.  \ 

\  \  $tabU.  d«p*ndabl«  rasistors  mad*  in  titas  from  on#  inch  to  Itl/i 
inches  tong.  Power  Rating  I  watt  to  90  watts.  Resistance  values 
to  100.000  megohms.  Designed  tor  easy  mounting  on  a  panel  or 
stand-off  insulator.  Can  be  assembled  to  make  tapped  combina¬ 
tions.  Matched  pair  resistors  with  2%  accuracy  available  tor  high 
voltage  instrumentation,  rpc  Hi^h  Voito^G  HoSfStors  are  used 
in  quantity  by  leading  Manufacturers.  Instrument  Makers.  Universi¬ 
ties  and  Laboratories. 

ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 

FREQUENCY  RESISTORS  AND  HIGH  MEGOHM  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 

fDC  RESISTANCE  PRODUCTS  CO. 

714  RACE  STREET  •  HARRISBURG  2.  PA. 


Bardwell  &  McAlister’s  line  of  Television  Lights 


TV  SPOTS 


Drawing  upon  their  sixteen 
years  of  experience  in  the  pro- 

duction  of  studio  lights  usea  by  -  \  model  5000 

the  motion  picture  industry, 

Bardwell  &  McAlister,  Inc.  now 

offers  a  complete  new  line  of  A 

lights  especially  designed  and 
engineer^  for  TV  stage  and  lAR 
studio  lighting. 

Paint  with  light  l 

Painting  with  light  is  the  ability  to 
control  the  light  source,  in  order  to 
emphasize  the  necessary  highlights 


•nu  iiic  laiii  siiauvrws.  v/iiiy 

through  controlled  light  can  the  scene 
or  subject  be  given  the  desired  bril¬ 
liance,  beauty  and  third  dimensional 
effects. 

0«r  Specialists... 

are  always  ready  to  assist  and  advise 
your  engineering  staff,  so  that  your 
studios  and  stages  will  be  fully  equip¬ 
ped  to  properly  "Paint  with  Light.” 

Write  for  complete  specifications  and  prices  of  these  TV  SPOTS.  Address  Dept.  68. 


BARDWELL  &  McALISTER 


2950  ONTARIO  STREET 
BURBANK,  CALIFORNIA 


The  Nonmelting  Silicone  Insulating 
ond'Woterproofing  Compound  that 
is  stoble  from  —70°  to  over  400  F. 


Meets  all 
Requirements 
of  AN-C-128a 


Dow  Corning  4  applied  by  brushing  to  AN  con¬ 
nector  on  V.  M.  F.  Tronsmitter  Receiver  excludes 
moisture  without  appreciable  chonge  in  resist- 
once  across  properly  moted  p«n  ond  sochet 
connections. 


Arrows  show  where  Dow  Corning  4  is  used  on 
vorioble  inductorsce  rollers  in  a  Collins- 
Western  Electric  V,  H.  F  Tronsmitfer  Receiver 
to  lubricate,  minimite  resistonce  and  reduce 
ieokoge  losses. 

Photos  courtesy  Branifl  Internotionol  Airways. 


More  water  repellent  than  poroffin,  Dow 
Corning  4  Silicone  Compound  Is  highly 
reeistont  to  oxygen,  exene  and  deterio¬ 
ration  caused  by  coreno  dischorge. 

for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Address  Deportment  BD. 


MIDLAND,  MICHIGAN 
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Kenvon 

TRANSFORMERS 

for  standard  and 
special  applications 


Kenyon  quality  transformers  have 
always  represented  the  highest 
standards  of  performance  and  dura¬ 
bility.  For  more  than  a  quarter 
century  discriminating  engineers  who 
will  settle  for  nothing  but  the  best 
have  consistently  specified  Kenyon. 


MIL  Appllcdtions 


Broadcast 


Atomic  Energy  Equipment 
Special  Machinery 
Automatic  Controls 
Experimental  Laboratories 


Mfrtfe  for  dofoSs 

KENYON  TRANSFORMER  CO.,  Inc, 

840  Barry  Street,  New  York  59,  N.  Y. 
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BALLANTINE 

STILL  THE  FINEST 
IN  ^ELECTRONIC  VOLTMETERS 


ELECTRONS  AT  WORK 


(continued) 


second  serves  as  a  small  check  on 
the  tube  failure  rate  and  protects 
the  buyer  against  shifts  in  elec¬ 
trical  characteristics  greater  than 
those  permitted  by  the  specification. 

The  first  part  of  the  proposed  life 
test  is  an  attributes  type  of  sam¬ 
pling  plan.  This  means  that  each 
tube  in  the  sample  is  tested  after 
an  appropriate  period  of  time  and 
classified  as  either  good  or  bad.  The 
Services  have  recently  issued  a 
series  of  such  sampling  plans  en¬ 
titled  Sampling  Procedures  and  Ta¬ 
bles  for  Inspection  by  Attributes. 

The  second  portion  of  the  life  test 
protects  the  buyer  against  epidem¬ 
ics  of  failures  which  occur  late  in 
life  and  against  exce.ssive  shifting 
of  electrical  characteristics.  To  do 
this,  a  .sample  of  20  tubes  is  con¬ 
tinued  on  life  for  400  hours  after 
the  completion  of  the  first  portion 
of  the  life  test.  This  .sample  is 
treated  on  both  an  attributes  and  a 
variables  basis.  That  is,  not  more 
than  a  given  number  of  actual  tube 
failures  of  any  type  are  permitted, 
and  the  average  values  of  the  elec¬ 
trical  characteristics  are  not  per¬ 
mitted  to  .shift  more  than  the 
specified  amounts. 


Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assure  the  maximum  in 

SENSITIVITY  .  ACCURACY  •  STABILITY 


•  All  models  have  a  single 
easy-to-read  logarithmic 
voltage  scale  and  a  uni¬ 
form  DB  scale. 


•  The  logarithmic  scale  as¬ 
sures  the  same  accuracy  at 
all  points  on  the  scale. 


Multipliers,  decade  am¬ 
plifiers  and  shunts  also 
available  to  extend  range 
and  usefulness  of 
voltmeters. 


•  Each  model  may  also  be 


Voire  and  Sound-Operated 
Relays 

By  Karl  Greif 

Sorxrxch.  York 


ACCURACY 


VOLTAGE  RANGE 


FREQUENCY  RANGE 


2%  up  to  100  KC 
3%  obov*  100  KC 


1/2  meg.  shunted 
by  30  mmfdt. 


1  millivolt  to 
100  volts 


2  megs,  shunted  by 
6  mmfds.  on  high 
rangesond  1 5  mmfds. 
on  low  ronges 


302R 

Battery 

Operated 


100  microvolts  to 
100  volts 


2  to  1 50.000  cycles 


Sound  and  voice-operated  relays 
have  appeared  in  various  publica¬ 
tions  from  time  to  time,  usually 
relatively  involved,  using  three  or 
four  tubes.  An  attempt  is  made 
here  to  provide  two  simple  sound- 
operated  switches  from  which  a 
multiplicity  of  applications  might 
be  filled. 

The  primary  element  making  pos¬ 
sible  the  simplified  circuitry  dis¬ 
cussed  here  is  the  use  of  carbon 
microphones  and  efficient  sounding 
boxes  or  resonant  diaphrams.  Since 
there  are  no  problems  of  fidelity, 
the  carbon  microphone  with  its 
characteristic  high  output  decreases 
the  gain  required  in  the  amplifier. 
Any  sounding  board  arrangement 
which  might  be  introduced  makes  it 


Meosures  peok  val¬ 
ue*  of  pulse*  as 
short  os  3  micro¬ 
seconds  with  a  repe- 

20%e°r*t«.*Airo 

measures  peak  val¬ 
ues  for  sine  waves 
from  to  to  150.000 
cp*. 


Model  302B 


3%  below  1  MC 
5%  above  1  MC 


Mode*30*2B 


100  microvolts  to 
100  volts 


10  cycles  to 
2  megacycles 


With  probe,  1  milli¬ 
volt  to  1000  volts. 
Without  probe,  100 


With  probe,  11  megs, 
shunted  by  6  mmfds. 
Without  probe,  1  meg. 
shunted  by  25  mmfds. 


3%eiicept  5%  above 
3  megocycles 


15  cycles  to 
6  megacycles 


iilivolt 


For  further  information,  urite  for  catalog. 
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Tantalytic  Capacitors  get  key  role  in 
“servo”  circuit  for  positioning  control 


This  servo-ampliher  circuit  controls  the  positioning 
of  equipment  which  operates  in  high  altitudes. 
Its  capacitors  must  provide  stable  operation  in 
widely  varying  temperatures.  They  must  withstand 
considerable  vibration.  And  their  size  and  weight 
have  to  be  kept  to  a  minimum  without  sacrificing 
operating  life. 

To  meet  these  requirements,  our  capacitor  ap¬ 
plication  engineers  recommended  General  Electric 
Tantalytic  capacitors.  These  capacitors  offer  an 
operating  temperature  range  from  —  55“C  to 
—  with  at  least  65%  capacitance  at  —  55°C.  They 
contain  a  non-acid  electrolyte  making  them  chemi¬ 
cally  stable  and  providing  long  operating  life.  They 
combine  large  capacitance  with  small  size  and 
weight.  And  they  have  the  ability  to  withstand 


severe  physical  shock. 

Other  featiu’es  of  G-E  Tantalytic  capacitors  in¬ 
clude:  exceedingly  low  leakage  currents,  extremely 
long  shelf  life  and  complete  hermetic  sealing.  They’re 
presently  available  in  ratings  from  .1  muf  to  12  muf 
at  150  volts  d-c. 

If  you  have  a  similar  large-volume  application 
where  a  low  price  is  secondary  to  a  combination  of 
small  size  and  superior  performance  it  will  pay  you 
to  get  in  touch  with  us.  You  can  get  more  complete 
information  on  the  outstanding  characteristics  of 
Tantalytic  capacitors  from  your  local  G-E  represent¬ 
ative.  Or  write  General  Electric  Company,  Section 
407-309,  Schenectady  5,  New  York.  Ask  for  Bulletin 
GEC  808. 

General  Electric  Company,  Schenectady  5,  N.  Y. 


GENERAL 


ELECTRIC 
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WESTERN 
GOLD  &  PLATINUM 
WORKS 

Smelters  •  Refiners  •  Manufacturers 
589  BRYANT  STREET 
SAN  FRANCISCO  7,  CALIF. 


STRENGTH 


- MAIL  THIS  COUPON - 

Your  name  . 

Firm  nome 

Address  . < . 

I 

City  .  Stole  . 


BRAZING 

ALLOY 

for  VACUUM  TUBE 
COMPONENTS 

NICORO 


Alloy  of  Nickel, 
Copper  and  Gold 
. .  .  our  exclusive 
development 


ACROCOM  SNfW  *  *  O 

ARTIFICIAL  ANTENNA, 

SIMULATING  ACTUAL  OPERA-  ^  ^ 

TING  CONDITIONS,  SAVES  TIME  U/  ^ 

ON  TRANSMITTER  AND  RECEIVER  TUNING  ^ 

It  is  nt»  lonucr  ncccssars  to  final  tuntr  transmitters  or  receivers  ^  m 

ahoard  ainraft.  With  the  new  Artificial  Antenna  (Mtxlel  DA200)  ^ ^ 

you  can  prcListly  simulate,  electricallv.  any  normal  aircraft  antenna.  All  this 
without  leaving  the  test  bench.  This  ee]uipmenc  will  accept  any  transmitter  power  up 
to  200  watts  -  coaxial  fitting  provides  direct  52  ohm  metered  load.  Sturdily  constructed 
for  hard  usage,  can  be  mounted  in  standard  rack  cabinet  or  used  on  bench  top. 

.T  /etitr  or  u/'rr  from  you  uUl  bring  Jmriptitt  literature 


SUPERIOR  FLOW 
CHARACTERISTICS 

MINIMUM 

"LEAKERS" 


EQUIPMENT 


SuiU 


AT 


PA 


Because: 

1.  N«w  Automatic  Dolivory  Shall  accu¬ 
rately  feeds  paper  inserts  to  the  cmls  .  .  . 
tensionizes  paper  upon  insertion  to  mini¬ 
mize  finished  coil  diameters  .  .  .  staggers 
overlaps  to  prevent  egg  shaped  coils. 
Individual  paper  inserts  are  automatically 
measured  and  cut  to  the  required  lengths 
gradually  increasing  as  the  coil  grows  in 
diameter. 

3.  ilactronic  Spaod  Control  gives  a  slow, 
cushioned  start  .  .  .  gradually  accelerates 


to  full  speed  . . .  then,  maintains  constant 
rate  of  winding  speed  for  uniform  wire 
tension  and  coil  density. 

3.  Posltlvo  Travorso .  • ,  Large  cam  sur¬ 
face  insures  absolute  traverse  accuracy 
even  on  long  coil  lengths.  Cam  groove 
assures  "quick-return”  .  .  .  eliminates 
crossed  turns  at  the  ends  of  wire  layers. 


NO  CAMS  TO  CHANGE! 

S.  Groduatod  Quadrant  eliminatea 

changing  cams.  You  get  the  winding  length 
and  turns  per  layer  you  want  merely  by 
adjusting  the  quadrant  and  changing  3 
gears.  Only  63  gears  cover  the  entire  range 
from  20  to  500  turns  per  layer. 

•ullotin  107  shows  you  how  this  fully 
Automatic  Leesona  No.  107  Interleave 
Coil  Winder  gives  you  paper-insulated  or 
acetate-iiuulated  coils  with  the  electrical 
characteristics  you  want  at  highest  speeds 
and  lowest  costs.  Write  for  Bulletin  107. 


4.  Automallc  Counlor  stops  the  machine 
when  the  exact  number  of  turns  has  been 
reached. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  Providence  1,  R.  I. 
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(continued) 


LOW  COST 


Andrew  Omnidirectional 
Antenna  for  VHF 
Commnnications 


No,  this  new  High  Cain  Communications  An¬ 
tenna  isn't  cheap,  but  it  does  offer  the  most 
economical  solution  to  your  coverage  problem. 
Whether  you  want  maximum  coverage  for  a 
specific  transmitter  power,  minimum  power  or 
shortest  tower  for  a  specific  coverage,  or  free¬ 
dom  from  dead  spots,  the  Andrew  Type  3000 
Antenna  is  the  least  expensive  solution.  Why? 
Because  talk-back  is  the  limiting  factor  in 
mobile  communications.  Cain  in  the  central 
station  antenna  costs  less  than  increased  power 
in  every  mobile  unit. 

Andrew  Type  3000  High  Cain  Com¬ 
munications  Antenna  offers  better  than  6  db 
gain  in  the  148-174  MCS  band.  This  means 
that  the  power  delivered  to  the  receiver  on 
both  talk-out  and  talk-back  is  increased  four 
times.  The  horizontal  radiation  pattern  is 
circular. 

Write  for  the  Andrew  High  Cain  An¬ 
tenna  bulletin  today! 
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363  EAST  75TH  STREET.  CHICAGO  19 

ANTENNA  SPECIALISTS 

TRANSMISSION  LINES  FOR  AM-FM  TV  MICROWAVE 
ANTENNA  EQUIPMENT  •  ANTENNA  TUNING  UNITS 


n 

ANTENNAS  •  DIRECTIONAL 
TOWER  LIGHTING  EQUIPMENT 


FIS.  1 — Sound-operated  alarm  circuit 
lor  actuatinq  a  relay.  Pickup  ie  through 
a  carbon  microphone 


simple  to  obtaininK  effective  ampli¬ 
fication. 

Such  is  the  case  with  the  circuit 
shown  in  Fig.  1.  The  throat-type 
carbon  microphone  is  mounted  di¬ 
rectly  in  contact  with  a  plastic 
miniature  radio-type  cabinet.  With 
such  an  acoustical  arrangement,  it 
is' possible  to  cause  the  relay  to  pick 
up  with  a  snap  of  the  fingers,  15  to 
20  feet  distant. 

One  disadvantage  in  long-term 
use  of  any  carbon-type  microphone 
is  the  inherent  packing  of  the  gran¬ 
ules  with  time,  causing  an  attendant 
I  decrease  in  sensitivity.  This  fault 
!  can  be  corrected  by  giving  the 
microphone,  or  entire  unit  if  at¬ 
tached  as  described,  a  slight  shake 
when  turning  the  unit  on.  When 
a  hand  microphone  is  used,  normal 
use  keeps  the  granules  free. 

The  unit  is  called  the  Baby-Larm, 
and  is  intended  for  use  in  the 
nursery.  It  can  be  placed  on  a 
stand  or  dresser  near  the  crib  and 
whenever  the  baby  cries  or  whimp¬ 
ers,  a  buzzer  sounds  in  the  living 
room,  garden  or  other  convenient 
location.  If  the  relay  is  to  be 
mounted  integral  with  the  micro¬ 
phone  unit,  some  provisions  must  be 
madeio  avoid  a  cycling  phenomena 
cau.sed  by  the  sound  of  the  relay 


Cbatiii  oi  the  baby-watchinq  alarm 
circuit 


180 


iuly,  1952— ELECTRONICS 


It 


A  heaiiii fill  new 
nuilti-iurn  dial 
that  adds  distinction 


to  the  finest 


instnunent  panels 


i 


Another  development  oi  THE 


Helipot 


CORPORATION  South  Pasadena,  C'aliforniii 


<3 


TO  LOCK 


Save  Time, 
Eliminate  Errors, 
with  the  new  multi-turn 


SECONDARY  SCALE 


LOCKING  ARM 


distinctive  beauty. . .  quality  ‘‘feel”. .. simple  instattation! 


The  new  RA  Duodial— product  of  the  world's  largest  manufacturer  of 
precision  potentiometers— establishes  a  new  standard  of  beauty  and  quality  in  multi- 
turn  indicating  dials.  Finished  in  satin-chrome,  with  non-metallic  parts  of  black  nylon, 
the  unit  adds  a  distinguished  appearance  of  quality  and  excellence  to  the  finest  instru¬ 
ment  panels— and  its  precise  operation  gives  a  smooth  “feel"  that  is  unequalled. 
From  every  standpoint— readability,  appearance,  operation,  construction— here  is  a 
dial  worthy  of  the  highest  quality  electronic  instruments! 


secondary  dial.  And  since  the  primary  dial 
is  connected  directly  to  the  potentiometer 
shaft,  no  wear  or  backlash  can  affect  the 
accuracy  of  the  settings. 

Two  alien-head  set  screws— positioned 
at  90*— lock  the  dial  to  the  potentiometer 
shaft,  and  the  black  nylon  knob  insulates 
the  instrument  from  hand  capacity. 


Unisiva  jHMip  Mechanism  Rn*y  To  Maant  Oa  Raaal 

With  its  glare-proof  satin  finish  and  re-  The  RA  is  unusually  compact— only 

cessed  black  numerals  that  will  not  wear  off,  l-lS/lfi'  diameter  (the  same  as  a  Model  A 

the  RA  Duodial  is  not  only  beautiful  but  is  Helipot)  —  and  comes  completely  assem- 

unusually  easy  to  read.  Moreover,  the  sec-  bled,  with  mounting  parts  and  hex  wrench 

ondary  dial  is  driven  by  a  unique  jump  included.  Installation  is  extremely  simple, 

mechanism  that  keeps  the  dial  stationary  Set  the  dial  and  potentiometer  at  zero.  Place 

until  the  primary  dial  has  completed  a  full  the  shaft  through  panel  hole.  Place  lug  plate 

revolution— then  the  tums-indicating  dial  over  shaft,  and  mounting  nut  on  potentio- 

“jumps"  to  the  next  numeral.  Thus,  the  in-  meter  bushing.  Then  place  the  RA  dial  over 

dex  always  points  directly  to  the  number  shaft,  lining  up  the  register  hole  with  lug- 

showing  the  particular  helical  turn  on  which  and  tighten  set  screws.  Ifs  as  easy  as  that! 

the  slider  is  positioned  eliminating  errors  j„  ^odUion,  the  mounting  nut  is  so  de- 

in  dial  readings  and  settmgs.  ^  signed  that  it  is  adaptable  to  thin  (Vk"  and 

Another  convenience  feature  -  three  under)  or  thick  panels  by  simply  reversing 
numbers  show  in  the  window  at  all  times  so  ends.  No  problents  of  adapting  the  unit  to 
that  the  operator  knows  instantly  in  which  your  particular  panel  reqiuiements! 
threction  the  dial  is  to  be  ij^ted  to  ma^  Cm.rtrn<tlmi  ihe^Hhou* 

the  next  setting.  And  with  10  turn  pote^o-  ^  Duodial  is  buUt 

me  ers,  ^d.ngs  ma^  dirwtly  m  d«i-  maintain  iu  attractive  appearance  and 
mat  ^uivalenU  of  the  slider  position  on  tte  throughout  its  lo^ life.  Metal 

resBtance  winding-simply,  awurately  and  machined^m  die-cait  alloy  and 

with  maximum  convenience  for  any  resist-  ^  accordance  with  specifications 

ance  range.  p687i  qq  p4,6  (jj  50,^0- 

Viliftloa-Praal  Lodi  sion  resistance.  Non-metallk  parts  are  made 

All  RA  DuotMALS  are  equipped  with  a  of  long-lived  nykm,  with  nylon  jump  gear 
positive  vibration-proof  locking  mechanism  to  assure  smooth  quiet  operation  of  the 
that  can  be  easily  and  instantly  set  by  the 

same  hand  that  is  adjusting  the  knob.  II  ^  I  _  _  ^  X 

Locking  is  accomplished  by  means  of  a  cam  H  Q  I  I  i1  |1  T 

actuated  brake  shoe  which  acts  radially  THE  llvll|JUI 
against  an  inner  drum.  This  arrangement 
eliminates  any  possibility  of  dial  movement 
during  or  after  setting. 


■AJ  v*"’*®" 

■’“c«  «»*> 

Contact  yovr 
for  cornpW**  ' 


SOUTH  PASADENA  3  .  CAIIEORNIA 

Fi«ld  OIRcm:  tottow,  Hmw  York*  FHlIoMpkio,  KocH#t»f ,  Sch«ft«clody«  D»trolt«  Oi 

Lm  Oallot  cwiirf  Fort  Myort,  Florido.  In  Conodo;  CoMor  ltd.*  loronto  and 

Agontts  Frothowi  Co.,  Now  York  1$,  Now  York. 


‘HauinoT*’  AND  “Duooial** — T.  M.  Rsa. 


i 


with  a  Mirror*Scale 


m 


WA 


with  resistors 


Try  it  at  your  distributors 


TRIPLETT  ELECTRICAL  INSTRUMENT  CO^  BLUFFTON 
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AMRECON 

TYPE:  DO 


PANALYZOR  MOOCL  Sa-8.T-200,a 
PANACMPTOR  MCXXL  SA>S.T'2dO 


4  Quality  Relay  for 


[illcTcid. 


DUTY! 


WITH  CONTAa  ARRANGEMENTS 
UP  TO  4. POLE,  DOUBLE  THROW 

Whfrever  severe  shork  and  vibration  are  eneountered,  this 
nif!f;ed  little  relay  ran  be  relied  upon  to  (tive  dependable  serv¬ 
ice.  Originally  designed  fur  aircraft  and  mobile  equipment,  the 
versatile  AMKEt^ON  Ty|>e  DO  is  adaptable  to  many  other  uses 
tshere  maximum  protection  against  mechanical  injury  is  re¬ 
quired.  Small  in  size  (2 Vs"  high,  21^"  wide.  Hi"  deep)  it  is 
available  in  contact  arrangements  up  to  four-pole,  double 
throw.  Coils  are  normally  rated  at  3  watts  d.c.,  or  6  watts,  60- 
rycle  a.c. — fur  voltages  up  to  230  volts  d.c.,  or  440  volts  a.c. 
Contact  rating:  10  amps — at  115  volts  a.c.  non-inductive,  or  32 
volts  d.c.  Weight:  approximately  six  ounces. 


^  COMPLETE  INFORMATION 

American  Rday  S  Controls.  Inc. 

4911  W.  Flournoy  Si.,  Chicago  44,  III. 


Electro-Tech  maintains  one  of  the  largest  and  most  com¬ 
plete  stocks  in  the  country  of  electrical  meters,  instru¬ 
ments  and  industrial  control  equipment'— representing 
over  250  top  lines. 

y«S/  evr  warehouee  Is  bulging  with  sfondard  sfoeks  of 


Counters 

Ponol  Motors 

Transformers 

Switchboord  Motors 

Micro  Switches 

Photo  Electric  Equipment 

Relays 


Solenoids 

Tachometers 

Thermometers 

Thermostots 

Rectifiers 

Rheostats 

Timers 


Toqqle  Switches 

Shunts  (Electrical) 

Meggers 

Solenoid  Volvet 

Pyrometers 

Multimeters 

Oscilloscopes 


ond  Laborotory  Slondord  Instruments 
In  addition,  we  manufacture  and  stock  Spec/of  Test  Equip¬ 
ment  e  Electric  Hooting  Units  •  Current  Transformers  e 
Pyrometers  e  Thermocouples  •  Rectifiers. 


for  speed 

Wit.  —  Coda  ROl- 

T.l..yp.-NT  1-2906 

Phono  -  RArcloy  7-420^ 


Our  laboraLory  is  available  for  re- 
fl  I  pair  work,  rescaling,  recalibration 
t/  j  and  special  calibration  of  your  elec- 
jJ  trical  and  industrial  instruments. 
W!  Often  months  are  saved  by  rescal- 
H/  ing  and  calibrating  stock  instru- 
P  ments  to  your  specifications. 


CONSULT  US  ABOUT  YOUM  KtOUIRlMtNTS 


“The 

'  '"‘fusfrie, 
““y'lg  Guide- 
our 

Catalog  e-/ 

FQPc  I 


ELECTRO -TECH  equipment  co. 

55  LISPENARD  ST.,  NEW  YORK  13,  N.  Y. 


PANADAPTOR  SA-8a 
PANALYZOR  SB-8a 

More  Valuable  Than  Ererl 

New  Ponoromic  engineering  ochievementt  em¬ 
bodied  in  these  improved  instruments  open 
importont  new  opplicotions  involving  modulo- 
tion  ond  interference  problems. 

SA-8o  ond  5B-8o  enoble  spectrum  onolysis  of 
signols  so  close  in  frequency  thot  their  corres¬ 
ponding  indicotions  would  normally  mosk  one 
onother. 

•  IMPROVED  RESOLUTION  down  to  50  cps 
for  RF  spectrum  onoivsis  where  moximum 
resolution  is  o  "must*' 

•  LOW  SWEEP  RATES  down  to  1  >con  per 
second  for  onolysis  of  pulsed  RF  signols 
with  low  p.r.f.'s 

•  LONG  PERSISTENCE  DISPLAYS 

•  CONTINUOUSLY  VARIABLE  SCANNING 
WIDTH 

3  types  ovoiloble  with  moximum  sweepwidtht 
of  ioo  KC..  1  MC.  ond  10  MC. 


WRITE  TODAY 
FOR  COMPLETE 
SPECIFICATIONS 
AND  PRICES 


10  South  Second  Avenue,  Mount  Vernon,  N.  Y. 
MOunt  Vernon  4-3970 


July,  1952  — ELECTRONICS 


HIPERSIt  CORES 

help  revolutionize  this  soldering  gun 


In  designing  their  new  Versa-Tool  soldering  gun, 
Phillips  Manufacturing  Company  wanted  a  power  unit 
that  would  provide  instantaneous  heat  for  off-on 
operation,  yet  operate  on  household  voltage.  A  trans¬ 
former  was  needed  to  build  adequate  amperage.  But 
it  had  to  be  small,  to  At  into  the  handle  . . .  lightweight, 
for  balance  .  .  .  reasonable  in  cost,  to  insure  com¬ 
petitive  pricing  of  the  assembled  unit. 

Westinghouse  Type  RC  Hipersil  Cores  provided  the 
complete  answer. 

Because  Hipersil  Cores  have  greater  flux-carrying 
capacity,  Phillips  engineers  were  able  to  cut  size  and 
weight  of  the  transformer,  effeaing  considerable  sav¬ 
ings  in  coil  as  well  as  core  costs.  But,  better  still, 
because  the  two-piece  cores  simplified  assembly,  manu¬ 
facturing  costs  were  slashed. 


Hipersil  Cores  can  cut  cost,  size  and  weight  in 
all  types  of  electrical  and  electronic  transformers. 
Available  in  a  wide  range  of  sizes  and  shapes 
for  low  or  high-frequency  applications.  Greater 
flux-carrying  capacity,  compact  construction,  plus 
the  savings  they  effect  in  your  manufacturing  costs 
make  them  the  best  transformer  cores  on  the 
market  today.  For  more  technical  information  on 
applying  Hipersil  Cores  to  your  product,  write  to 
Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j.70628 


HIPERSIL  CORES 
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made  in  u.  s 


TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL. 


(continued) 


ELECTRONS  AT  WORK 


armature  dropping  out.  The  relay 
must  be  shock-mounted  on  soft 
rubljer  grommets  in  the  manner 
of  nonmicrophonic  tube  sockets.  It 
was  also  necessary  to  slip  a  soft 
rubber  sleeve  over  the  armature 
stop  to  silence  the  click  made  by 
th3  armature  when  it  snaps  against 
the  stop. 

The  circuit  makes  use  of  a  2051 
thyratron  and  is  a-c  operated.  An 
adjustable  bias  is  provided  by  the 
1,000-ohm  potentiometer.  Although 
such  an  adjustment  is  usually 
sufficient,  other  uses  requiring  a 
continuous  sensitivity  control  from 
zero  can  be  controlled  by  placing  a 
1,000-ohm  rheostat  directly  across 
the  microphone. 

A  standard  carbon-microphone 
transformer  drives  the  grid.  Micro¬ 
phone  excitation  voltage  is  derived 
from  the  6.3-volt  filament  trans¬ 
former  and  a  single-plate  selenium 
rectifier.  Phasing  of  the  micro¬ 
phone  transformer  was  found  to  be 
important  in  that  both  the  thyra¬ 
tron  and  the  microphone  are  oper¬ 
ating  substantially  half  wave.  A 
hold-over  delay,  consisting  simply 
of  a  capacitor  across  the  relay,  is 
provided  to  continue  the  buzzer  cir¬ 
cuit  for  at  least  one  second  for  any 
sound. 

Other  applications  of  this  circuit 
are  as  an  aid  in  the  home  of  deaf 
persons,  utilizing  a  signal  light  in¬ 
stead  of  a  buzzer,  automobile-oper¬ 
ated  garage-door  openers,  keying 
transmitters  and  call  systems  auto¬ 
matically,  timers  and  remote  trig¬ 
gering  of  scientific  apparatus  by  a 
shout,  shot  or  other  shock  wave.  It 
could  be  useful  at  unattended  air¬ 
ports,  to  light  the  field  lights  when¬ 
ever  a  flyer  buzzed  the  field  desir¬ 
ing  to  land,  the  sound  of  his  engine 
could  trip  the  sound-operated  relay. 
A  five-minute  time-delay  tube 


H^AMtagelfei 


The  new  Taylor  Custom  Built  801 3-A 
rectifier  gives  a  fine  account  of  itself 
in  either  air  or  oil  operation. 

From  its  2.5  Volt— 5  Ampere  long-life 
thoriated  filament  to  the  special  oil 
resistant  silicone  compound  used 
to  permanently  bond  the  base  to  its 
nonex  glass  envelope,  the  801 3-A 
is  a  champion  in  all  respects. 
It’s  reasonably  priced  too,  which 
gives  every  user  the  advantage 
of  low  operating  cost. 


The  801  3-A  is  rated  at  40  KVP  inverse 
ur  forward  in  air,  33  KVP  in  oil.  Average 
current:  20  MA  continuous  in  air— 30  MA 
continuous  in  oil;  with  instantaneous 
peak  current  capacity  of  430  MA. 


w  TRANSMITTING 
W  RECTIFIER 


INDUSTRIAL 
A  ELECTRONIC 


StR'ES  W!lM 
TRACK 


As  always,  Taylar  is  producing  tubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
neatest  you  is  ready  and  willing  fo  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time. 


I17L7GT 


lapert:  Royal  Notional  Company 
75  West  St.,  Now  York  6,  N.  V. 

Cablo:  NATVARNCO 


FIG.  2 — Voico-oporalod  circuit  dotignod 
lor  romote-control  toy  oloctric  troiiui 
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I  I® 

new  uses  for  an  old  friend . . .  uMtucot^  B 


High  Dielectric  Strength 
Low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
Light  Weight 
Tensile  Strength 
Abrasion  Resistance 


You  probably  know  Lamicoid  (Laminated  Plastic)  as 
an  old  friend  for  such  uses  as  tube  socket  supptrts,  coil 
forms,  dials,  jranels,  antenna  pans  and  many  other 
applications. 

The  same  qualities  that  make  it  adaptable  to  these 
uses  may  also  provide  practical  answers  to  your  material 
shortage  problems  .  .  .  and  jicrhaps  even  bring  you  sav¬ 
ings  or  improvements! 

Lamicoid  is  made  with  fillers  such  as  glass,  nylon. 


paper,  fabric,  etc.  and  a  variety  rtf  resins.  This  wide 
range  of  materials  makes  it  almost  certain  that  Lamicoid 
can  give  you  the  essential  mechanical,  structural,  or 
insulating  rharacterisiics  your  prodiut  retjuires. 

l.AMit:oiD  is  supplied  as  standard  sheets,  riKls  and  tultes, 
or  fabricated  into  parts  to  your  s|H‘cifi(ation.  Why  not 
let  us  put  our  r,8  years  of  exjK'rience  to  work  on  your 
electrical  insulation  problems.  .Send  your  blueprints 
and  $|>ecifications  to  us  trxlay  for  prompt  quotation. 


®MICA 


COMPANY 


Schenectady  1,  New  York 


Offices  in  Principal  Cities 


LAMICOID  llamlMriad  Platllcl  •  MICANITf  llulll-iip  Mini  .  CMPIU  IVamitlMa  Fabric!  and  Poporl  .  FAMICATiD  MICA 
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DESIGN 

RESEARCH 


TOOLING 


Address 


*  JOHN  C.  SANDERS,  SUtt  EifiMer— Pmwnel 
I  OtPT.  H-r  ^ 

I  Boaint  Airplane  Company,  Seattle  14,  Wash. 

I  Engineering  opportunities  at  Boeing  interest 
I  me.  Please  send  me  further  information. 
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SERVOTHERM  PRODUCTS 

BOLOMETER  AND  a 
PREAMPLIFIER  T 


Thermistor  bolometers  ore  FAST,  sensi¬ 
tive  INFRARED  ond  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


NEW  HYDE  PAIK,  N.Y. 


THERMISTOR 
POWER  SUPPLY 


FS  MICROMETER  HEAD 

i^e  ^Lecttonici  DnJtuittif 

ElECTIOaiC  EaCISEEK  PiaiSE  FV  MICIOMETEI  HEADS  FOI  THEII  NECISE  ACCUIACT  EVEN  AFTEI 
LONG  HAID  USAGE.  THIS  ACCUIACT  IS  MADE  FOSSIIIE  IT  A  PATENTED  THIEAD^FOIM  WITH  lADIAllT- 
IDADED  NUT  FOI  ELIMINATION  OF  lACK-lASH,  AND  AUTOMATIC  WEAI  COMPENSATION  .  .  .  OTHEI 
FEATUIES  AND  SPECIFICATIONS  AIE  DESCIIIED  IN  OUl  NEW  lUliniN,  OITAINAILE  ON  lEQUEST. 


C/t|r  end  Sfote 


Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPLI¬ 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  af 
amplification,  while  operating  from 
60  CYCLE  line. 


AT 


AN-P-89 


PANELS-DIALS-etc 


p  BODNAR  INDUSTRIES,  iNC.f 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N.Y 


COMPLETE  TESTING  FACILITIES 

FOR  'GOVERNMENT  INSPECTION  AT  SOURCE' 


MIL-P-7788 


Engineer ! 

If  \ou  nu'ct  Boeing's  exacting  standards, 
you  will  share  the  prestige  of  Bixiing’s 
engineering  leadership.  /\nd  vou'll  work 
with  men  famous  for  their  pioneering 
contributions  to  both  civil  and  militarx- 
avi.ition.  You’ll  be  aided  hv  the  finest 
rcs<-arch  facilities  in  the  industrv. 

At  Boeing  vou'll  work  on  such  chal 
lenging  projects  as  supersonic  research, 
guided  missiles,  the  B-47  (world’s  fast¬ 
est  jet  bomber),  the  still  classified  B-52, 
and  other  c.xccptional  programs.  You’ll 
find  a  rewarding,  long-range  career 
here,  in  a  company  that  has  been  grow¬ 
ing  stcadilv  for  ^5  vears. 

There  are  oppiirluniliea  at  Boeinfc. 
riiihl  miw,  for  experienced  and  junior 
rn|;inerrfi  for  aircraft 


Be  a 


al'ro  for  Mer>'o>mrrhanii>4ni  and  electron- 
ie«  de^iltneri*  and  analyi^ls  and  for 
ph  yoiriMH  and  nialhemalieianN  with 
advanced  dcMrecK. 

Openings  are  available  at  Seattle, 
Washington,  and  at  Wichita,  Kansas. 
B(X‘ing  provides  generous  moving  and 
travel  allowances,  gives  xou  sixtial 
training,  and  pays  a  g(xx]  salary  that 
grows  with  \ou. 

You’ll  1k'  proud  to  say,  "I’m  a  Boeing 
engini-er !  ’’ 

Writ0  today  to  the  address  below  or  use 
the  convenient  coupon 


A  DESIG 


NOW  .  .  .  FIBERGLAS  /iltM  SILICONE  RUBBER 


Note  supporting 
Fiberglas  braid 


SILICONE 

RUBBER 


for  longer  electrical  equipment  life 


BH  "  1 1 5 1  ”  is  a  new  electrical  sleeving 
that  provides  the  unique  combination 
of  permanent  flexibility  and  high  dielec¬ 
tric  strength  at  Class  "H”  temperatures. 
It  offers  a  long-lasting  union  of  two 
great  inorganic  materials  —  Fiberglas 
and  Silicone  Rubber. 


resistance  is  unusually  high.  It  will  not 
support  fungus  growth.  Offers  excellent 
chemical  resistance.  Meets  all  applicable 
NEMA  specifications  for  Class  H 
insulations. 


BH  "1151”  is  available  in  colors,  for 
circuit  tracing  and  coding,  in  continuous 
coils,  36  inch  lengths,  or  in  short  lengths 
cut  to  individual  specifications.  It  is  made 
in  Grades  H-A-1,  H-B-1,  H-C-1  and 
H-C-2.  Get  all  the  facts  on  this  superior 
electrical  insulation  —  write  for  data 
sheets  today. 


BH  "1151”  shows  no  change  in  physical 
or  dielectric  properties  after  1 5  minutes 
at  600°F.;  4  hours  at  500°F.;  or  96 
hours  at  450° F.  It  is  applicable  for 
continuous  operation  through  a  tem¬ 
perature  range  of  -90° F.  to  400°  F. 


BH  "1151”  can  be  tw  isted,  knotted  or 
bent  without  crazing,  cracking,  or  loss 
of  dielectric  strength.  Available  in  rated 
grades  up  to  7,000  volts.  Electrical 


Address  Dept.  E-7 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


'BH  Nfln  Prtrlng  Flherglu  Bln^vlngt  tr«  mad*  by  to  csrlualT*  Bentley,  llarrti  proreai  'U.  S-  Pat.  No.  2393530).  *‘Flbfrg)aa”  U  Reg.  TM  nf  Owona  Coming  Fibarglai  Corp, 
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ELECTRONS  AT  WORK 


Chauls  oi  th*  Toice-op*rat«d  laloy 
control 


would  hold  the  lights  on  for  a 
maximum  of  five  minutes  without 
reenergizing  the  thyratron.  This 
would  prevent  the  lights  from  burn¬ 
ing  all  night  after  a  clap  of  thunder 
for  instance.  The  circuit  obviously 
could  also  be  applied  to  an  automo¬ 
bile  parked  advantageously  near  a 
private  runway,  to  turn  on  the  car 
headlights  for  marker  illumination 
I  in  landing. 

The  second  circuit,  although  less 
sensitive,  has  interesting  uses.  It 
is  designed  to  trip  a  relay  once  for 
each  word  or  syllable  spoken,  or  for 
!  each  sound  impulse  of  a  given  dura- 
1  tion  and  repetition  rate.  The  Voice- 
i  Trol,  a  unit  making  use  of  this 
circuit  is  shown  in  Fig.  2.  It  was 
designed  primarily  to  provide  a 
i  voice  control  for  standard  remote 
control  electric  toy  trains.  Since 
these  trains  come  equipped  with  a 
built-in  stepping  relay  to  control 
their  direction,  no  alterations  are 
necessary. 

Normally  a  button  is  pressed 
j  twice  for  a  moving  train  to  reverse; 
the  current  to  the  track  being  inter¬ 
rupted  twice,  causing  the  stepping 
relay  to  move  to  the  reverse  posi¬ 
tion.  The  two  terminals  of  the 
Voice-Trol  are  simply  connected  in 
series  with  the  track  feeders.  The 
words,  “Back-up”  are  spoken  into 
the  microphone,  the  current  is  in¬ 
terrupted  twice,  and  the  train  re¬ 
verses.  “Stop”  brings  the  train  to 
a  halt  with  one  pulse,  and  “For¬ 
ward”  causes  it  to  move  forward 
again.  Various  combinations  of 
commands  were  derived  which  pre¬ 
sented  a  very  convincing  display. 
It  can  be  used  by  the  hobbyist,  and 
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Typical  of  SHAKEPROOF  Leaderthip 
in  Fastening  Engineering . . . 

...  are  the  three  outstanding  features  of 
this  modified  Sems  unit. 

First,  the  Dome-Type  shakeproof 
Lock  Washer  spans  elongated  or  en¬ 
larged  clearance  holes  providing  great 
resilience  and  locking  power. 

Second,  Shakeproof  pre-assembly 
combines  washer  and  screw  as  a  single 
easy-to-handle  unit. 

Third,  special  modification  of  the 
washer  shape  permits  application  in  re¬ 
stricted  space. 

Shakeproof  fastening  engineering  like 
this  can  give  you  better  fastenings  and 
reduce  your  costs  too! 

SHAKEPROOF  Inc..  Division  of  Illinois 
Tool  Works,  Elgin,  Illinois.  In  Canada: 
Canada  Illinois  Tools  Limited,  Toronto, 
Ontario. 


I 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO.  TELEVISION 
TUBES,  INCANDESCENT  LAMPS.  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wo  moke  Transformers,  Spot  and  Wire  Butt  Welders,  Wire  Cutting 
Machines  and  500  other  items,  indispensable  in  your  production.  Eisler  Engi* 
neers  are  constontly  developing  New  Equipment.  If  you  prefer  your  own 
designs,  let  us  build  them  for  you.  Write  to  Charles  Eisler  who  has  served 
The  Industry  aver  30  years. 


'nAOio  -nJae  euui  STRtTCHrNs  machine 
,»-POSlTlOU  .  .  EISLER  TyPt 


Machines  for  small  Radio  Tubes  of  oil 
kinds;  24  Heod  Stem,  24-Head  Sealing 
and  24-Head  Exhaust  Machines,  Spot 
Welders,  etc. 


i  r  !  • 


I  ^  L  H  i  m  11  lii 


PRIMARY  BATTERIES 

for  your  Specialized  Needs 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


HI-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-cost,* 
battery-operated  — 
available  for  delivery 


Send  for  FREE  Catalog 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


JUST  PUBLISHED 


ELECTRONIC  ANALOG 
COMPUTERS 

1  Gives  aid  in  the  deeiin  and  tferatien  af  alee* 
•  tranle  eomputarB  uT  the  d-c  anaiocT  type  ubmI  as 


error  of  faulty  atwitcnment  of  wale  factors.  CWea 
Haniplee  of  practical  appllcatinna  Covers  design  of 
computer  drculu.  auxiliary  componeotR,  and  com- 
plfte  inutanatlonR  to  meet  needif.  By  Grinlaa 

A.  Korn,  Staff  Cnfr.,  Lackhaad  Aircraft  Obt*..  and 
Therata  M.  Kara,  formar* 
^  ly  Enar..  Baaini  Aircraft 

— ^  -  Ca.  37e  PR..  70  iltUB., 
$7.00 


SPECIALTY  BATTERY  COMPANY 

A  Subj/diofy  of  the  (^YOVAC''  »ay-0-Voc  Compony 
MADISON  10,  WISCONSIN 


ELECTRONIC 

MEASUREMENTS 


bayond  canventianal  radio,  im'luding  televliiiun. 


areas  who  u>te  electronicB  in  Uieir  instrumentation. 
Treats  circuit  constantn  and  lumped  circuita:  wave 
form,  phawe.  and  time  Interval  meatiuremenu:  receiver 
and  antenna  inea^uremeou :  generators  of  Bperial 
waveformR:  attenuators  and  signal  generators,  etc. 
By  F.  E.  Terman,  Dean.  School  of  Engin.,  Stanford 
U..  and  J.  M.  Pettit.  Assoc.  Prof,  of  Elac.  Engin.. 
Stamford  U  Second  Ed..  693  gg..  4$0  illus.,  $10.00 


RADIO  ANTENNA 
ENGINEERING 


of  rocoiving  and  transmitting  antonnas  used  in 
p<ilnt  to  point,  gmiuid-to-air,  and  military  com- 
iiiunlcatlon.<i.  as  well  as  broadcasting.  Deals  with 
wires,  masts,  and  towers,  with  frequencies  up  to  So 
megs.  Treats  radiation,  circuital,  and  mechaiUcal 
er.gineering,  operational  requirements,  bandwidth, 
propagation  and  system  Higlneerlng  for  each  type  of 
snteniia.  Includes  advanced  designs  suggested  by 
ft-ry-high  fre4iuen«'>  and  ultra-high  frequency  tech¬ 
niques.  emphasizing  their  grow¬ 
ing  Importance.  By  Edmund  A. 

Lap^.  Chief  EngV..  RCA  Int.  -- 

Div.  563  gp..  386  illus..  $9.00 


MUSICAL 

ENGINEERING 


ghases  of  musical  engineering  including  speech, 
music,  musical  Instruments,  acoustics,  and  bearing. 
Treat.s  the  construction,  range,  characteristics,  vibra¬ 
ting  and  resonating  systems  of  musical  instruments. 
Analyses  each  aspect  of  sound  reproducing  and  pickup 
systems.  Gives  help  toward  better  production  or  vocal 
and  In.ttruroental  music.  In  acoustic  design  of  studio^, 
and  problems  In  recording.  transml.4Hton.  and  broad¬ 
casting  ot  mude  and  speech.  By  Harry  F.  Olson, 
Oir.  Acoustical  Laboratory.  RCA  Laboratories. 
Princeton.  N.  J.  309  gg..  303  Illus..  28  UMas.  $8.50 


McGraw-Hill  Book  Co., 

350  W.  42nd  St.,  NYC  56 

Hend  me  book(s)  checked  behm-  for  10  days*  exami¬ 
nation  (m  aptg^uva).  In  10  days  I  will  remit  for 
bookfs)  I  keep,  plus  few  cents  for  delivery,  and 
return  unwantf^  book(s)  postpaid.  <We  pay  for  de¬ 
livery  If  you  remit  with  this  coupon:  same  return 
privilege. ) 

□  I.  Korn  &  Korn— ELECTRONIC  ANALOG 

COMPUTERS  $7.00 

□  2.  Terman  A  Pettit— ELECTRONIC  MEASURE¬ 

MENTS  510.00 

□  3.  Lagort— RADIO  ANTENNA  ENGINEERING 

$9.00 

□  4.  Olson— MUSICAL  ENGINEERING  16.50 
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Good  ideas  for  electronic  circuitry  sometimes  run  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  hold  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
“impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 


Job  •nginMrad,  w«M«d> 
diaphragm  bollowt. 


LighlwaighI  octwoteri  for 
any  roquirimont. 


FlaxibU  conduit  and  ig> 
nilion  aitomblios. 


Aoro-Soal  vlbralian< 
proof  hots  clomps. 


WRITE  TODAYfor  .pocific  inf^rmofiQn,  or  s*nd  wt  your 
tkolchot.  Wo’ll  forward  rocommondoliont  promptly. 


Special  CONNECTORS 


BREEZE  CORPORATIONS,  INC. 


Komovoblo  pint  in  Broozo  cormoctorz  zpood  raMor* 
ing,  zavo  limo,  IrowMo.  Pins  snap  back  into  Mock. 


41  South  Sixth  Street 


Newark,  Now  Jersey 
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MEET 

JAN-1-225, 
16E4  (Ships) 
and  MlL-1-6181 


tLtCTRONS  AT  WORK  (confiinud) 

as  a  novelty  attraction  as  well. 

The  circuit  shown  in  Fig.  2  is 
built  around  a  117L7  tube,  the  diode 
section  making  possible  one-tube 
operation.  Microphone  current  is 
obtained  in  the  cathode  circuit  and 
standard  carbon-microphone  trans¬ 
former  supplies  the  signal  to  the 
grid.  The  tube  is  operating  rela¬ 
tively  cut-off  until  a  word  is  spoken. 
The  positive  half  cycle  at  the  grid 
turns  the  tube  fully  on.  This  large 
amplitude  square  wave  is  fed 
through  a  matching  transformer 


Specifications  for 
Radio  Interference 
Suppression! 


and  is  rectified  to  provide  the  d-c 
relay  excitation.  A  capacitor,  across 
the  relay,  was  chosen  to  provide 
the  proper  holding  characteristics 
to  obtain  a  relay  pick-up  once  for 
each  normally  spoken  word  or 
syllable. 

The  output  winding  must  be  so 
pha.sed  as  to  provide  rectification  of 
the  negative-going  plate  signal. 
Ringing,  found  to  be  present  with 
strong  signals,  during  the  positive 


I*  Attenua: 

higher  ft 
2*  Prebuilt, 
lion,  eaa 
enlarge. 

3.  StRodard  and : 
sizes  to  meet 

requirement. 

4.  Special  filter  , 
Construction. 

5.  Special  servici 
***•  Rir,  watt 

required. 


luation  of  100  DB  and 

rfromo.i5  to  10,000  MC 

insulla- 
relocate  or  to 


special  types  and 
practically  any 


entrance  for 
’  «c-.  when 


thfallt 


I  .a-  -s-ar  AJie'-crr  f  ; 


!  peaks  (when  the  tube  is  completely 
j  cut  off)  was  of  no  consequence  since 
I  that  half  cycle  is  unused. 

Numerous  stepping  relay  func¬ 
tions  can  be  achieved  with  the  basic 
circuit  to  deduce  any  predetermined 
intelligence  from  groups  of  sound 
impulses.  This  circuit  lends  itself 
readily  to  exhibits  and  demonstra¬ 
tions. 

By  increasing  the  relay  holding 
capacitor  to  approximately  40  uf, 
and  connecting  the  grid  to  the  volt¬ 
age  amplifier  of  a  public-address 
call  system  or  transmitter,  auto¬ 
matic  keying  can  be  obtained  with 
this  circuit.  Also,  a  counter  could 
be  made  to  total  the  number  of 
times  any  audio  equipment  is  used 
or  any  sound  has  occurred. 

A  third  circuit  is  shown  in  Fig.  3 
which  is  used  in  instances  where  a 
carbon  microphone  would  be  unde- 


ACE  ENGINEERING  and  MACHINE  CO.,  Inc. 

36|^  N.  lawr«nc«  St.,  Philadelphia  .40,  Pa.  Telephone'  REgent  9*1019 


FIG.  ModUiad  iorm  oi  Fiq.  2  udnq  a 
dynamic  loudspaakar  as  a  microphona 
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Minneapolis-Honeywell  eliminates  soldering  operations 
by  slipping  TEMFLEX  105  over  coil  leads 


Quantity  use  of  Temflex  105  flexible  plastic  tubing  effects  substantial 
savings  in  assembly  costs  of  the  RA  117  Protectorelay  oil  buraer 
control,  according  to  Minneapolis-Honeywell  Regulator  Company, 
makers  of  the  famous  MH  Control  Systems  and  Brown  Instruments. 
Assembly  of  the  control  calls  for  suitable  insulation  of  two  lead 
wires  from  each  of  two  coils  of  the  type  shown  in  the  illustration. 
Conventional  methods  would  call  for  clipping  off  the  lead  wires  close 


to  the  coils,  and  making  soldered  joints  to  insulated  wires  —  calling 
for  four  soldering  operations  for  each  control. 

But  Minneapolis-Honeywell  merely  slips  a  length  of  Temflex  105 
over  each  lead.  RESULT :  Soldering  operations  are  eliminated  .  .  . 
leads  are  thoroughly  insulated,  remain  flexible  .  .  .  assembly  costs 
are  cut  down. 

Service  advantages  of  Temflex  105  —  in  this  and  many  other  applies 
tions  —  are  even  more  outstanding.  This  Irvington  tubing  is  approved 
by  Underwriters’  Laboratories  for  90°  C  operation  in  oil  —  as  well  as 
for  continuous  operation  at  105°  C.  In  addition  to  this  superior  oil 
resistance,  Temflex  105  offers  good  resistance  to  mineral  and  coal  tar 
solvents  —  and  prolonged  exposure  to  acids  and  alkalies  has  little 
effect  on  its  initial  high  dielectric  strength  of  1200  vpm. 

Get  the  full  facts  on  Temflex  105  —  mail  the  coupon  for  free  technical  data  sheet. 


Sond  this  eonvonlant  coupon  now 


Irmnaton 

VARNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

Plaalt:  Irvington  N.  J.:  El  Monte,  Calif.;  Hamilton,  Ontario,  Canada 


I  Irvington  Varnish  &  Insulator  Co. 

I  11  Arjyle  Terrace,  Irvington  11,  N.  J. 
j  Gentlemen: 

I  Please  send  me  yonr  technical  data  sheet  on  Temflex 
I  IDS  Plastic  Tubing. 

I  Name . . . . . . . Title . . . . 

I  Company . . . — . . . 

I  Street - - - - . - 

j  City _ _ .....ione . State . . 
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ELECTRONS  AT  WORK 


(continued) 


sirable.  Although  using  a  dynamic 
loudspeaker  as  a  microphone,  and 
two  stages  of  amplification,  the  cir¬ 
cuit  is  still  moderately  simple,  using 
only  two  multipurpose  tubes.  The 
circuit  is  essentially  that  of  Fig.  2 
with  the  addition  of  the  two-stage 
preamplifier.  Sensitivity  .is  con¬ 
trolled  by  the  input  to  the  .second 
stage.  It  is  advantageous  to  mount 
the  loudspeaker  pickup  on  some 
sounding  board  or  resonator. 


CLEAN-CUT 

ADVANTACES 


Df'sigii  of  a  Low-Noise 
Pentode 

By  P.  WtxcH 

l^nginrrriuf/  Division 
Hrimar  Vnlve  Works 
Siantlartt  Trh'ithones  and  ('ables 
Kent.  KnffUind 


Tubks  required  for  service  in  the 
first  stage  of  high-gain  amplifiers 
and  similar  equipments  using  very 
low  signal  input  levels  set  a  special 
problem  in  thermionic  tube  design. 
The  main  requirement  for  a  tube  of 
this  type  is  that  it  should  produce 
very  little  extraneous  noise  in  rela¬ 
tion  to  the  signal  level. 

Three  main  sources  of  tube  noise 
are  microphony,  hum  and  hiss.  Be¬ 
sides  limitation  of  these  noises  as 
much  as  possible,  the  tube  must  be 
capable  of  giving  a  reasonably  high 
gain  because  if  the  first  stage  am¬ 
plification  is  not  high  enough,  the 
noise  output  from  the  second  tube 
becomes  appreciable. 

The  6BR7  has  been  designed  with 
low  noise  requirements  in  mind. 
The  high  gain  required  limited  the 
choice  of  tube  type  to  a  pentode  al¬ 
though  this  structure  does  intro¬ 
duce  certain  undesirable  noise  fea¬ 
tures.  The  most  natural  choice  of 


f  Extreme  Uniformity 

JSeperior  Staking  Qeolities 

...ends  will  roll  withoet  splitting 

3  Better  for  Molded  Parts 

...closed  end  keeps  compoend  oot 

If  you  use  pins  for  vacuum  tubes, 
adapters,  fluorescent  lamps,  plugs,  or 
electrical  equipment  of  any  kind,  the 
chances  are  you’ll  save  time,  money  and 
rejections  by  using  these  super-smooth, 
seamless,  patented  Radio  Pins.  They  are 
available  in  a  wide  variety  of  styles  and 
sizes,  with  staking  end  either  closed  or 
open.  For  a  quotation,  simply  send  a 
sketch,  sample  or  description  and  state 
the  quantity  and  finish  you  need. 

SHEET  METAL  STAMPINGS? 

In  addition  to  Radio  Pins,  we  produce 
large  quantities  of  top  caps,  base  shells 
and  adapter  shells  for  vacuum  tubes; 
also  a  wide  variety  of  other  metal  prod¬ 
ucts,  including  deep-drawn  shells  and 
cups,  blanks  and  stampings,  ferrules, 
grommets,  washers,  vents,  fasteners- 
and,  for  almost  every  manufacturing 
I  requirement,  the  world’s  largest  assort¬ 
ment  of  eyelets. 

We  invite  your  inquiry  to  the  Water- 
bury  Brass  Goods  Branch  of  The 
American  Brass  Company,  Waterburv 
20,  Connecticut.  4mui 


PINCHED  TOP 
OF  cathode 


BEAD 


INSULATORS 


CAThOOE 

^oating 


/CATHODE 

►  tail 


riG.  1 — Mean!  for  lockinq  tht  cathode 
in  the  insulating  member 
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EDISON  selects 
NICHROME  V  WIRE 


for  new,  high-accuracy,  long  life  MINIATURE  RELAYS 


Edison’s  new  space-saving  miniature  thermal  time- 
delay  relays,  scarcely  larger  than  a  door  key,  are  built 
to  handle  big  jobe-— accurately  and  dependably,  day 
in  and  day  out. 

They  offer  the  simplest,  most  trouble-free,  and  least 
expensive  way  of  introducing  delay  periods  into  electric 
circuits.  Thus  they  are  ideal  for  control  functions 
relating  to  cathode  protection,  motor  starting,  “hold¬ 
overs,”  overload  protection,  automatic  cycling,  and 
numerous  applications  where  magnetic  relays  have 
hitherto  been  used. 

Since  accuracy  of  operation  depends,  essentially, 
upon  the  consistent  performance  of  the  extremely 
small  heater,  wire  of  this  winding  must  be  exceptionally 
stable — be  capable  of  retaining  its  physical  and  electrical 
characteristics  indefinitely. 

Nichrome  V  alloy,  unique  product  of  Driver-Harris, 
fulfills  these  all-important  conditions.  With  a  tem¬ 
perature  coefficient  of  resistance  that  remains  con¬ 
stant  between  20‘’C.  and  fiOO^C. — a  considerably  wider 
temperature  range  than  actually  here  involved 
Nichrome  Vassures  uniform,  precision  performance.  And 
being  highly  resistant  to  heat  and  corrosion,  it 
assures  outstanding  stability  for  a  lifetime. 

This  particular  application  serves  to  emphasize  other 
desirable  properties  which  make  Nichrome  V  wire  ex¬ 
tremely  suitable  for  heating,  or  resistance  units  required 
to  occupy  very  limited  space.  For  example:  Only  a 
few  milliamperes  of  current  are  utilized  by  the  Edison 
miniature  thermal  relay.  The  heater  winding  must, 
therefore,  have  high  resbtance  in  order  to  produce 
sufficient  heat  to  deflect  the  bi-metal  contact  strip. 
The  electrical  resistivity  of  Nichrome  V  (650  ohms/cmf) 
permits  a  short  length  of  one-mil-diameter  wire  to  be 
used,  thus  saving  space;  and  the  high  tensile  strength  of 


New  Edison  Time -Delay  Relay  —  Model  207 
Standard  Voltages  115 — 27.5—6.32  Hermetically 
sealed.  Vibration  and  shock  proof.  Ambient 
compensated  --60°C.  to  -|-85°C.  Wide  range  of 
delay  periods  available. 


i 


Nichrome  V (200,000  p.s.i.  at  20°C.)  eliminates  breakage  i 
in  winding  operation.  [ 

For  products  whose  successful  operation  depends  I 
upon  application  of  stable  electrical  alloys,  highly  I 
resistant  to  heat  and  corrosion,  you’ll  find  Nichrome 
and  Nichrome  V  offer  plus  values  that  are  unequalleri.  I 
At  the  present  time,  these  alloys  are  on  allocation;  | 
but  if  you  T.rill  let  us  have  your  specifications,  we  shall  a 
be  glad  to  make  recommen^tions  and  serve  you  to  the  ■ 
best  of  our  ability. 


n.M.  S«9.  U.S.  SM.  Off. 


aiidircMBe*  is  manufactured  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

UANCHiS:  Cfckef*,  DatreH,  CfavUed,  let  Aefelet,  See  Freecitce 


SeM  ie  Canede  by  The  •.  OMENING  WIRE  COMPANY,  LTD,  Hanihon,  Ontario.  Canada 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ElEGRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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PROFILE  OF  GRJOS 
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ferrites 

i 

You'll  be  well  repaid  by  getting  the  facts 
on  a  special  group  of  Pure  Ferric  Oxides, 
developed  by  Williams  e;specially  for  use  in 
the  manufacture  of  ferrites. 

Williams  Ferric  Oxides  analyze  better  than  99% 

Fe  O They  contain  a  minimum  of  impurities. 

They  are  available  in  a  broad  range  of  particle 
sizes  and  shapes.  Among  them,  we’re  certain 
you’ll  find  one  that’s  "just  right”  for  your  require¬ 
ments.  The  proper  application  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements.  We’ll 
gladly  send  samples  for  test.  Chances  are  good 
that  our  Ferric  Oxide  "Know  How"  can  save 
you  considerable  time  and  money.  Address 
Dept.  25,  C.  K.  Williams  &  Co.,  Easton,  Pa. 


COLORS 


11  U 

£r  PIGMENTS 


Easton,  Pa.  •  IcMit  St.  Lowit,  III.  ■  Emaryvillo,  Col 


P.  S.  We  olso  produce  IRN  Magnetic  Iron  powders 
for  the  Electronic  Core  Industry,  the  Magnetic  Tape 
Recording  Industry  and  others.  Write  for  complete 
technical  information. 


ELECTRONS  AT  WORK  (contimwil) 

existing  characteristics  was  that  of 
the  h-f  pentode  type  6J7  and  in 
order  that  the  6BR7  should  be  fully 
equivalent  it  was  designed  with  a 
low  anode-to-grid  capacitance. 

The  tube  is  of  the  nine-pin  jumbo 
miniature  type.  This  size  of  single- 
ended  tube  has  advantages  and  dis¬ 
advantages  for  low  noise  design. 

Reduction  of  Mierophony 

The  use  of  the  nine-pin  miniature 
construction  allowed  the  tube  ele¬ 
ments  to  be  mo'mted  close  to  the 
glass  base.  This  lowered  the  center 
of  gravity  of  the  tube,  as  compared 
with  a  conventional  octal-based 
type,  and  it  was  therefore  less  prone 
to  movement  under  conditions  of 
vibration. 

In  the  design  of  the  6BR7,  the 
size  and  shape  of  each  electrode  was 
carefully  chosen  so  that  it  should 
not  have  a  low  frequency  funda¬ 
mental  resonance.  This  insured 
that  the  vibration  of  the  element 
should  not  give  rise  to  regenerative 
feedback  at  low  values  of  gain  in 
the  amplifying  equipment.  As  pre¬ 
viously  explained,  this  effect  is  usu¬ 
ally  the  limiting  factor  to  the  tube 
performance  and  therefore  every 
effort  was  made  to  effect  improve¬ 
ments  over  previous  designs. 

In  order  that  the  general  reso¬ 
nance  value  should  be  of  relatively 
high  frequency  and  low  amplitude, 
the  structural  length  of  the  tube 
was  kept  as  short  as  possible. 
Individual  electrodes  were  then 
studied  in  turn. 

To  prevent  movement,  the  cath¬ 
ode  of  the  6BR7  was  locked  in  the 
insulating  member.  This  was  done 
by  making  a  small  bead  in  the 
round  wall  of  the  cathode,  inserting 
it  through  the  insulator  and  then 


FIG.  2 — Grid  proiUe  ior  Ui«  SBR7 
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Buttoned-up  and  navigating  blind 

()|>erutin"  tanks  with  full  elTectiveness  in  feature¬ 
less  arctic  or  <lesert  terrain  presents  a  new 
problem  in  '"blind”  navigation. 

Dead  reckoning  and  navigating  under  such 
conditions  requires  electronic  and  electro¬ 
mechanical  systems  that  are  highly  complex  yet 
simple  to  operate  and  maintain. 

This  growing  field  of  vehicular  navigation  is 

another  place  where  Anna  is  a  leader  in  basic 
research,  design,  development  and  production. 
Over  34  years  of  close  cooperation  with  the 
.4nned  Forces— and  more  recently  the  .4tomic 
Energy  ('.ommission— stan«l  behind  .4rma's  rep¬ 
utation.  Arma  Corporation.  Brooklyn,  A’.  Y.; 
Mineola.  N.  Y.;  Subsidiary  of  American  Bosch 
Corporation. 

«  ............ 
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VACUUM  IllCTRONIC  COMPONINTS 
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€LECTRONS  AT  WORK 


.  MINIATURIZATION 

of 

VARIABLE  CAPACITORS 

Jennings  Vacuum  Capacitors  are  revolutionary. 
They  combine  small  physical  size  with  high  KVA. 


Jennings 


di  first  miniaturized  the  function 
of  variable  capacity  by  bring¬ 
ing  out  its  vacuum  variables. 

NOW,  JENNINGS  is  min¬ 
iaturizing  its  own  vacuum  ca¬ 
pacitors  in  order  to  reduce  the 
space  required  in  modern  high 
frequency  radio  and  television 
transmitters. 

<  Relative  proportions  of  an 
air  variable  and  three 
Jennings  Vacuum  Capacitors 
Literature  mailed  on  request 


lENNINGS  RADIO  MANUFACTURING  CO.  •  970  McLAUGHl'iN  AVE.  •  P  0  BOX  1278  .  SAN  lOSF  8.  CAl 


FIG.  3 — Conventional  insulator  and  arid 
assembly 

clamping  the  end  together  on  the 
other  .side  of  the  insulator.  This  is 
shown  in  Fig.  1. 

The  grids  of  the  6BR7  were  made 
with  either  a  keyhole  or  an  oval 
type  of  profile.  Fig.  2.  This  was 
done  so  that  the  grid  wires  could 
expand  during  the  heating  associ¬ 
ated  with  tube  manufacture  and  yet 
return  to  their  original  shape  when 
they  cooled.  It  was  not  necessary 
therefore  to  provide  expansion  slots 
in  the  insulators  for  the  supporting 
members,  which  could  then  be  held 
by  very  tight  fitting  holes. 

The  most  serious  cause  of  grid 
movement  was  found  to  be  the 
re.sonance  of  the  supporting  mem¬ 
ber  itself.  Figure  S  shows  a  con- 
similarly  to  a  beam  supported  at 
two  points.  If  the  beam  could  be 
supporting  member  will  behave 
clamped  at  either  end  the  frequency 
bly.  It  can  be  seen  that  the  grid 
ventional  insulator  and  grid  assem- 
of  resonance  would  increase  and  the 
amplitude  for  a  given  accelerating 
force  would  be  leas.  The  6BR7 
therefore  incorporates  a  double-in¬ 
sulator  system  at  each  end  with  the 
two  insulators  separated  by  a  small 
distance,  Fig.  4.  This  type  of  con¬ 
struction  achieves  the  results  of 
clamping  at  both  ends  and  yet 
allows  the  grid-supporting  member 
to  expand. 

Experiments  showed  that  by  u.s- 
ing  the  double-insulator  construc¬ 
tion  the  fundamental  resonance  of 
the  suppressor  grid  could  be  in¬ 
creased  from  700  to  1,700  cps  with 
a  decrea.se  of  noi.se  output  under 
conditions  of  constant  acceleration 
of  about  10  to  1.  This  construction 
was  applied  to  all  the  grids  except 
I  the  control  grid.  In  this  case  the 


METAL  CABINETS  ARE  "GOOD  AS  GOLD’* 

^ahiceited  ^  BALTIC 


Let  our  craftsmen  give  yoiir  products  the 
golden  touch  that  makes  them  look  worth 
their  price.  We  fabricate  sheet  metal  cabinets, 
racks,  panels,  chassis  or  other  formations  to 
the  most  exacting  requirements. 

We  work  with  any  metal,  any  gauge  and  any 
dimensions  or  quantity,  adhering  to  the  same 
high  standards  whether  the  job  is  simple  or 
challenging  to  our  skill  and  ingenuity. 


You  can  rely  on  us  for  perfection  of  construc¬ 
tion  details  that  insures  complete  uniformity 
and  interchangeability  of  units  or  parts.  This 
saves  you  money,  because  it  makes  your  as¬ 
sembly  easier  and  faster.  You  enjoy  the  extra 
benefits  of  custom  work  at  little  or  no  pre¬ 
mium,  because  our  large  stock  of  tools  and 
dies  saves  you  high  tooling  costs. 

We  do  careful,  skillful  welding  of  all  types 
on  any  metal  and  have  complete  up-to-date 
finishing  department  Compare  our  quality 
and  our  quotations. 


(  BALTIC  METAL  PRODIJCTS  CO. 

=/  121  SUTTON  ST.,  BIOOKIYN  22,  N.  Y. 
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ELECTRONS  AT  WORK 


(continued) 


Krid  was  clamped  at  the  top  end  but 
the  connecting  member  to  the  stem 
wire  at  the  bottom  end  achieved 
the  same  results. 

As  a  further  feature  in  structural 
design  the  four  insulators  of  the 
6BR7  were  held  by  four  wire.s 
which  passed  through  holes  near  the 
periphery.  The  shielding  members 
were  all  w’elded  to  these  wires  in¬ 
suring  that  the  insulators  were  all 
firmly  held. 

The  anode  of  the  6BR7  was  de¬ 
signed  to  reduce  vibration.  Besides 
the  usual  strengthening  ribs  it  was 
supported  between  the  insulators  in 
three  places  preventing  movement 
in  any  direction.  Fig.  5. 

Finally  the  tube  assembly  was 
located  in  the  glass  bulb  very 
tightly  by  virtue  of  the  four-insula¬ 
tor  construction.  This  is  important 
because  as  a  rule  the  glass  bulbs  are 
of  irregular  internal  diameter  and 
a  structure  which  is  held  by  twj 
insulators  cannot  always  accom¬ 
modate  these  variations. 

Reduction  of  Hum 

Hum  is  caused  by  the  a-c  heating 
of  the  cathode.  It  may  be  due  to 
the  capacitance  between  heater  and 
grid,  the  induction  effect  between 
heater  and  grid,  the  magnetic  effect, 
heater  emission  and  or  by  poor  in¬ 
sulation  between  heater  and 
cathode. 

Insulation  hum  is  rarely  serious 
with  the  modern  techniques  of 
heater  coating  and  in  any  case  its 
effects  can  be  largely  countered  by 
the  cathode  by-pass  capacitor  used 
in  the  circuit. 

Magnetic  hum  is  always  met 
when  faggot-type  heaters  are  used 
and  it  may  be  almost  completely 
avoided  by  using  a  double  helical 
heater  with  a  low  heater  rating  be- 


Laboratory  Model  Ultrasonic  Transducer 


•  The  Science  of  Ultrasonics,  today,  is  in  about  the  same 
relative  position  as  that  of  electricity  75  years  ago.  In  1877 
it  was  known  that  electricity,  activating  the  arc  lamp,  would 
create  light  but  there  were  few  other  practical  uses  for  it. 

Today,  preliminary  investigations  of  Ultrasonics  indicate 
many  possible  applications.  Among  the  fields  worthy  of 
exploration  are  the  application  of  Ultrasonics  to  the  process¬ 
ing  of  foods,  chemicals  and  metals.  Also  of  interest  is  the 
application  to  the  cleaning  of  small  precision  parts. 

In  addition  to  carrying  on  extensive  Ultrasonic  investiga¬ 
tions  in  their  laboratories.  The  Brush  Development  Company 
has  recently  introduced  a  line  of  standard  hypersonic* 
equipment.  This  equipment  has  been  designed  to  permit 
research  staffs  everywhere  to  join  in  the  exploration  of  the 
potentialities  of  Ultrasonics. 

Brush  engineers  welcome  the  opportunity  to  discuss  with 
you  the  application  of  Ultrasonics  to  your  specific  problems. 
For  further  information,  write  The  Brush  Development  Co., 
Department  GB-7,  3405  Perkins  Avenue,  Cleveland  14,  Ohio. 

•T.  M.  Reg. 


CRiQ 

SUPPORTS  j 
MELD  MERE 


PMiNlKtric  CtytlRs  iMl  CtfiMct 
MitHtic  iMirtiit  EMRRiit 
Aciutk  Inkn 
Wtrunks 

lilntrW  t  liuartk  lutiuiits 


DEVELOPMENT  COMPANY 

3405  Perkins  Avenue  •  Cleveland  14,  Ohio 


FIG.  4 — Double-iniulator  lyitom 
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Precious  cargos! 


— tvith  UCWUt/LVIL  motors  on  gmird 

tvhere  accuracy,  dependability,  and  lon^  life  are  essential 


Aircraft  beacons  mark  the  way  for  night-flying 
aircraft  Dependability  is  essential. 


Traffic  signals  at  busy  intersections  operate 
constantly.  The  timing  motor  must  have  long  life. 


AAoilern  f>afety  (Ievirei>  for  high-npeeil  transportation  help  assure 
safe  arrival  of  loveil  ones  who  travel.  .And  Teleehron  synchronous 

timing  motors  play  a  hig  part  in  making  these  safety  devices  relialde. 
Berause  of  design  and  the  reservoir  of  specially  compounded  oil. 

all  moving  parts  are  continuously  lubricated.  The  rotor  shaft  itself 
literally  floats  on  a  film  of  oil.  and  the  entire  mechanism  turns 

quietly  and  with  minimum  friction.  Even  under  the  wide  extremes 
in  temperature  and  humidity  common  in  the  transportation  field. 

Teleehron  motors  —  with  their  superior  lubrication  —  have  demonstrated 
consistent,  year-in,  year-out  dependability. 

Investigate  the  extra  advantages  of  quality  Teleehron  motors  for  your 

new  product  designs.  They're  available  in  a  wide  range  of  sizes  and 
characteristics.  For  complete  details,  write  for  catalog  lS-120. 

Teleehron  Department.  General  Electric  Company,  47  Homer  .\ve..  .Ashland.  Mass. 


Typ*  Mstsr.  A  medium -duty 
motor  for  such  appHcations  •$  switches, 
combinetion  recordini  and  controlling 
mechanisms,  and  various  types  of  con¬ 
trol  equipment. 


Tytt  C-iX  Mfttr.  a  high- torque 

motor  for  operation  in  heavy-duty  ap¬ 
plications  involving  timing,  switching, 
and  controlling.  Sturdy  gear  tram  con¬ 
struction  Reversible. 
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ELECTRONS  AT  WORK 


(continued) 


ANODE  held  in  3  POStTiOj^ 


Current 
Voltage 
Pressure 
Zemperature 
Stress  Hi 


PIG.  5 — Meant  ior  tecurmq  the  anode 
to  prewent  movement 


cause  in  such  a  heater  design  the 
return  heiix  balances  out  the  mag¬ 
netic  effect  of  the  first  heiix.  'the 
GBTl?  uses  a  heater  of  this  type 
with  a  rating  of  6.3  volts  at  0.15 
ampere. 

The  static  hum,  caused  by  the 
capacitive  effect  and  induction  hum 
may  be  reduced  by  suitable  screen¬ 
ing  between  grid  and  heater.  The 
more  serious  of  these  two  is  that 
due  to  the  capacitive  effect.  The 
6BR7  incorporates  shielding  devices 
so  that  the  capacitance  between 
grid  and  heater  within  the  tube 
envelope  is  practically  zero,  Fig.  6. 
The  disadvantage  of  the  single- 
ended  tube  is  apparent,  as  there 
mu.st  always  be  a  capacitance  effect 
in  the  glass  base.  Experiments 
show  that  nearly  all  of  the  hum  pro¬ 
duced  in  the  6BR7  is  due  to  this. 

Lastly  the  conduction  effect  due 
to  heater  emission  is  nonexistent 
since  the  cathode  is  pinched  at  the 
top  and  the  heater  shielded  at  the 
bottom.  Fig.  6. 

Reduction  of  Hiss 

It  has  been  explained  that  hiss 
noi.se  due  to  electron  emission  is  of 
a  fundamental  nature.  The  effect 
can  be  aggravated,  however,  if 
there  are  gas  molecules  present 
within  the  tube.  These  will  ionize 
and  change  the  nature  of  the  space 
current.  In  the  manufacture  of  the 
6BR7,  every  effort  is  made  to  pro¬ 
duce  a  tube  with  a  very  good  vac¬ 
uum.  Surface  texture  of  the  cathode 
coating,  in  extreme  cases,  is  also 
responsible  for  noise  effects.  If 
the  emission  is  limited  to  isolated 
patches,  the  motion  of  the  electrons 
becomes  sporadic.  By  insuring 


Paper  speed  25  mm^sec  (slower  speeds 
evetleble).  All  systems  record  without 
ink  in  true  rectenguler  coordinates. 


SlfoeJt 

Kadiant  Snergy 
eight  ■■ 
ZensioH  HR 
Zoad  HB 


Five  dual  sets  of  speeds,  from  0.5  to 
100  mm/sec.  Channels  on  2  and  4  channel 
systems  operate  independently  of  each 
other,  register  simultaneously  on  one 
record. 


Veloeity  HI 
Vaeuum 
VibratioH 
Qas  Analysis 
Mumidity 
AeeeleratioH 
Zhiekuess 

COMPANY . 

Sound  Pressure  Cambridge  39.  mass. 


Eiglit  speeds,  0.25  to  50  mm/sec.  On  2 
and  4  channel  systems,  user  may  record 
in  number  of  channels  he  chooses,  on 
corresponding  widths  record  paper. 


For  complete  catalog 
address  Industrial  Oivision. 


July,  ?952  — ELECTRONICS 


r . . 

AC  OR  DC 

1  DC  OR  CtDRIED  1 

_ 

i  DC  OR  C4IIIIIE11 1 

HERMETIC  ^ 
SEALING  ' 
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p*se»" 


fLASH  o<(f>  wOlta: 
6000  •  f  **  ' 


6S00V  AINTO*' 


MULtl^C  TT^E  rtEfcOEBS 


6SOOV  ^1*1  TO 


^(XTAOr 


lEO  $iL  SEALS 

■  l«0>«>0uAl  TvPf  TIAMiNAiS 


*  fL.ASMOwfA 
is:9^  vOlTa',!  svjo* 

TtST  DATA 

I  hr  rrtult  of  thr  E!lrrtric«l  Testinf  Laboratori 
[  .  Krporl  s330l>5S.  dated  March  18,  194^,  i 

Volumr  Kraiativily  at  BOO  Volta  d-c 
tom  Irmprraturr  25*C  R  H.  30  percent 


■WOOV 


MAraWdct  AMM  rttHcM  at  Matin. 

MULTIPU  Pit  tUDEIB  -  Atthaii  to  Ml  ratonito. 
MHiBlito  PrmMi  Ma  nit  a  ML-T-27  tontoan.  Ttoa  als 
n  MMh  ito  I  b  10  pin.  Ttw  ats  la  atap  HiWai  aaBaM  aOai 
ito  a  ItoMM  bin  ab  a  itor  dunctobHci. 

(tmBSWk  FUSE  louEiis.  KtuniCAur  uua  —  Aaab  to 
l-M  at  4-M  Inn.  Ttoa  ibb  n  aatHWi  aM  Ina 
Mbtoi  ••  a  iM  to  at  a  ha  baM  Tkiy  ai  ailbito  a  ansalat 


MUJ.  NEtMETICiUY  SEiUO  -TllcabtaitoMl. 
lliiilMy  bMtinbtbtotbtatoibtotaa. 

NTMT  WtTEKEAl  PtIEL  tUEMIUES  —  Ttm  all  km 
a  naM  Ito  aa  wbaa  kbtoi  a  ps  AM  pnaaM 
amaab.  Ika  Bf  mMb  to  i/i"  aiRs  at  to  abMaabn  at  nM  askbp. 
^rnRwyt^  uk  com  wirt  piun  rot  eunkai  ok,  KiibET- 
mmMV  KiUT  KAED  —  Tkm  ak  ai  aapbbb  aM  A  to 
tbl  at  ai  ktof  bM  a  pnaaM  ab. 

Jtfigglfim  MKnV  METU.  PMEL  COVEt.  ETC.  —  bMt  toi  M- 

miUMMiP  tan  to  mibb  atbi. 

Ntmn.  1. 1  n  eunpui.  tnicu,  um  uoku 
fmRWfmeon.  Fono,  otka  conten.  at  iia  mm  kMb 


W«  wdeoBM  year  faMtairm  on  any  phase 
at  dcaifn,  derelopawnt  or  prodartion. 


CmCAGO  REPRESENTATIVE: 


at  comnnoN  AVI,  jnsfT  cirv  4.  N.  A 


GASSNER  tk  CLARK  COMPANY 
634t  North  darfc  St,  Chfcaca  »,  DL 
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GRID  I  CONNECTION 


heater 

CONNECTIONS 


FIG.  6 — Section  oi  tub*  showing  shield¬ 
ing  (heoTy  lines)  to  reduce  grid-to- 
heater  capacity 


that  all  the  cathodes  have  a  smooth 
coating  and  that  the  processing  in¬ 
volved  in  manufacture  is  closely 
controlled,  this  trouble  has  been 
avoided  in  the  6BR7. 

Finally,  the  insulators  of  the 
6BR7  are  all  coated  with  a  prepara¬ 
tion  that  insures  a  very  high  re¬ 
sistance  between  electrodes.  This 
is  essential  because  the  tube  is 
normally  used  with  a  very  high  grid 
resistor  which  would  produce  a 
noise  voltage  at  the  grid  if  the  leak¬ 
age  current  were  high,  ^’alues  of 
grid  current  due  to  this  cause  for 
the  tube  structure  alone,  vary  from 
1.0  X  10  *  to  1.0  X  10  “  amperes. 


keep  the  floating 
voltage  constant  Vi\\h  PECO 
Automatic  Battery  Chargers 


.4larin  Siitnal  Generators 

By  M.  B.  Frkfdman  and  T.  E.  Roi.f 

Special  Devices  Enyincering  Section 
Engineeriny  Products  Department 
ECA  Victor  Division 
Camden,  New  Jersey 

I 

Figure  1  shows  a  circuit  using  the 
gas  tube  type  VR75-30  to  produce 
a  simulated  motor-driven  horn. 
Constants  were  chosen  to  provide 
a  fixed  frequency  of  approximately 
600  cps  for  the  fundamental  tone 
with  a  very  short  initial  voltage 
delay  to  simulate  the  motor  starting 
time.  The  tone  was  roughened  by 
introducing  a  60-cycle  voltage  into 
the  network  to  simulate  the  ratchet 
frequency. 

The  maximum  leakage  current  of 
the  tube  was  not  a  factor  in  this 


Bittery  Chargers  it  Battery  Eliminators  ft 
D.C.  Power  Supply  Units  'ti  f^uUted  Exciters 
w  end  other  Special  Oxnmumcations  Equipment 


ANTOINETTE  STtEET  /  DETROIT  2,  MICHIGAN 


This  Is  the  second  and  final  section  of 
the  paper.  The  first  section  appeared  in 
the  .June  is.«ue,  papre  200. 
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for  World-Wide  Settinqs 

in  YOUR  TV  Studios 


First  Profatiional  16  mm 
TV  Background  Projoctor 
Providos  2,000  lumons 

46  ampere  arc  lamp,  f/1.5 
20  mm  lens,  air-cooled 
film  gate,  sprocket  inter¬ 
mittent  that  ends  film 
wear  and  holds  old  film 
steady. 


TV  Version  of  Famous 
Simplex  X-l  35  mm 
Projector  7,000  lumens 

An  incomparable  projec¬ 
tor  used  in  80?c  of  all 
theatres;  now  equipped 
for  TV  use  with  “2-3” 
intermittent.  80-110  am¬ 
pere  arc;  f/1.9  2"  lens. 


Here,  at  last,  is  background  projection  made  practical  for 
any  TV  studio  or  network  .  .  .  brilliant,  steady  motion 
pictures  that  make  any  action  scene  in  16  mm  or  35  mm 
film  libraries  available  as  a  setting  for  TV  programs. 

No  complex  phasing  needed  with  TV  cameras.  Simply 
focus  camera  on  the  background  screen  for  a  perfect  pic¬ 
ture.  The  GPL  “2-3”  intermittent  pulldown,  coupled  with 
a  60  light-pulse  per  second  shutter,  automatically  meets 
the  camera's  requirements.  Special  optical  systems  for  each 
projector  reduce  “throw”  required,  save  studio  space. 

Get  full  details  on  these  outstanding  projectors,  now  in 
use  on  major  networks.  Consider  them  in  your  new  studio 
planning;  add  to  the  utility  of  your  present  equipment. 

WRin,  WIRI  or  PHONE  .  .  . 


I  lar.  Ill  r 


NCOIPORATID 


PLIASANTVILLI  NCW  YORK 

TV  Comero  Chains  *  TV  Film  Chains  *  TV  Field  and  Studio  Equipment  ■  Theatre  TV  Equipment 
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237  Fairfield  Avenue 


Upper  Darby,  Penna 


ENGINEERS 


TECHNICIANS!.. here  is  your 


(continiwd) 


ELECTRONS  AT  WORK 


OUTPUT 


2  2  MEG  lOOK 


FIG.  1 — Gai-tub*  simulated  hom 


circuit  since  the  resistance  values 
are  relatively  low.  However,  since 
one  multivibrator  oscillator  could 
be  used  for  both  the  siren  and  horn 
signals  by  changing  voltage  condi¬ 
tions,  the  gas  tube  was  eliminated 
entirely. 

The  multivibrator  oscillator  has 
proven  to  be  a  versatile  tool  for  the 
designer  of  alarm  and  attention 
signals  because  of  the  ease  with 
which  its  frequency  can  be  changed 
by  voltage  variation.  It  has  been 
substituted  for  the  gas  tube  in  the 
siren  and  horn  circuits  as  shown  in 
Fig.  2  which  shows  a  circuit  used  to 
obtain  both  signals  from  one  oscil¬ 
lator  by  switching  the  circuit  ele¬ 
ments. 

The  multivibrator  oscillator  has 
been  further  applied  in  the  produc¬ 
tion  of  signals  for  timing  the  bell 
repetition  rate  and  the  recurrence 
rate  of  a  siren  signal  which  cycles 
approximately  every  three  seconds. 
In  these  cases  a  pulsing  relay  in  one 
of  the  multivibrator  plate  circuits 
applies  or  varies  the  frequency  con¬ 
trol  voltages. 

Recently,  the  building-block  prin¬ 
ciple  has  been  applied  in  the  devel¬ 
opment  of  a  new  audio  generator 
for  producing  alarm  signals  in  an 
announcing  system.  Two  phase- 
shift  oscillators,  tw’o  multivibrators 


VERSATILITY,  COMPACTNESS,  QUALITY 


Few  instruments  will  prove  so 
handy  in  so  many  ways  as  this 
versatile  H&W  Model  600  Dip 
Meter!  Ideal  for  lab.  production, 
service  or  ham  shack  use,  it  pro¬ 
vides  a  quick,  accurate  means 
for  measuring  resonant  circuit 
frequencies,  spurious  emissions 
and  many  other  tuned  circuit 
characteristics.  Shaped  for  easy 
use  in  today’s  compact  electronic 
assemblies,  highly  sensitive  and 
accurately  calibrated,  it  incor¬ 
porates  many  features  previously 
found  only  in  higher-priced  instru¬ 
ments.  You’ll  find  dozens  of  uses 
for  it  as  ... 

A  Grid  Dip  Otcillotor  for  determin¬ 
ing  resonant  frequencies  of  tank 
circuits,  antennas,  feed  line  sys¬ 
tems.  and  parasitic  circuits;  align¬ 


ing  filters  and  traps;  peaking  coils, 
neutralizing  and  tuning  transmit¬ 
ters  before  power  is  applied. 

An  Absorption  Wovo  Motor  for  ac¬ 
curately  identifying  the  frequency 
of  radiat€Kl  power  from  various 
transmitter  stages:  locating  spuri¬ 
ous  emissions  causing  troublesome 
TV  and  radio  interference,  and 
many  similar  uses. 

An  Auxiliary  Signol  Gonorotor 
providing  a  signal  for  tracing  pur¬ 
poses  and  for  preliminary  align¬ 
ment  of  receivers,  converters,  and 
I-F  stages. 

An  A-F  Signol  Monitor  for  audible 
observation  of  hum,  audio  quality, 
and  other  audible  characteristics 
of  radiated  power. 

For  Capacity,  Inductance,  ond  *'Q" 

measurements  in  conjunction  with 
other  components  of  known  value. 


V  Cevsrs  1.7S  to  260  me.  in  5  bonds. 

Adjustoblo  ftonsitivity  control.  t 
Six*  3"  X  3"  X  7".  Weight  2  lb$. 

^  Handy  wodgo-thopo  for  oosy  ac¬ 
cost  in  hord-to-got-ot  plocot. 

Sold  hy  hading  distributort  throughout  U,  S.  A.  and  Canada 
Data  buUotin  sont  on  roquotf. 


V  Monitoring  jock  ond  OFF 

switch. 

^  Rust-proofod  chassis,  oluminum 
cast. 

^  Built-in  power  supply  for  110 
volts  A.C. 


FIG.  2 — Siron  hom  circuit  Switch  Si  is 
shown  in  tho  siron  position 
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Today,  giant  atom- 
amashing  betatrona 
, , ,  radar  gear  apot- 
ting  unaeen  targeta  . . .  tranaoceanic 
radio-guided  rocket  bombs . . .  world- wide 
radio  communicationa . . .  electronic 
computera  reducing  thouaanda  of  calcu¬ 
lation  man-boura  to  mere  aeconda . . .  the 
modern  miracle  of  televiaion  — for  all 
faceta  of  the  Electronic  Age,  Aerovox 
capacitora  are  atill  engineered  to 
cuatomer  apecificationa. 

Indeed,  from  tiny  preciaion  “ceramica” 
and  metallized-paper  “apace-aavera,”  to 
giant  power-handling  ’‘oila”  and  “micaa,” 
Aerovox  remaina  the  time-proven  aource 
for  ALL  capacitor  needa. 


Svb-miniotvr*  vitrified  tmmie  terniiMl  Mid- 
Mol  Type  P123ZN  A*rol*M»4iiipr«gnat*d 
utaWiied-poper  tubular  copodtor. 


AEROVOX 

CAPACITORS 


At  the  very  dawn  of 
radio— 30  yeara  ago, 
Aerovox  came  into 
being  to  meet  capacitor  needa.  Pioneer 
radiophone  tranamittera  and  earlieat 
radio  receivera  apecified  Aerovox  capaci¬ 
tora.  Such  collaboration  haa  continued 
down  through  the  firat  three  decades  of 
radio-electronic  progress. 


As  old  as 

yet  as  young  as 

£UcmMics... 


aerovox  cORPOUATIOU 


NEW  BEDFORD,  MASS. 


17,  N.  Y.  •  Cable  ABOCAP,  N.  Y.  •  In  Canada;  ABOVOX  CANADA  ITD,  Haadhan.  Ool. 
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MILLIMICROSECOND 


Pulse  Observation 


The  TEKTRONIX  Type  517  Cathode-Ray  Oscilloscope  is  a  spe¬ 
cialized  instrument  designed  primarily  for  the  observation  and  phota- 
graphic  recording  of  very  fast  rising  wave  forms  having  a  law  duty 
cycle.  Vertical  amplifier  risetime  of  7  m/isec  and  sweeps  as  fast  as  10 
m/isec/cm  permit  step-function  reproduction  with  on  accuracy  never 
before  attainable  in  a  commercial  oscilloscope.  Sufficient  delay  is 
incorporated  in  the  vertical  amplifier  to  permit  the  observed  signal  to 
trigger  the  sweep.  Built-in  rate  generator  can  be  used  to  trigger  the 
circuit  under  study. 


SiNSITIVITT— 0.1  v/cm 
mSITIME— 0.007  /tfc  or  leii 
TIME  lASES— 11  fixed,  0.01  Msec/cm  lo 
20  fr$ec/cm,  accurate  within  2% 

NET  SIGNAL  DELAY— (Total  delay  minus 
sweep  starting  lime)  20  to  50  mMsec 


ACCELERATING  POTENTIAL— 24kv 
METAUIZED  CRT 

REGULATION— All  critical  voltages  elec¬ 
tronically  regulated 

AMPLITUDE  CALIBRATOR— 25  kc  pulse. 
0.15  V  lo  50  V  lull  scale,  accurate  with¬ 
in  4% 


TEKTRONIX  Type  517  Cotbode-Ray  Oscilloscope 
_  $3500  f.o.b.  Portland,  Oregon 

%  TEKTRONIX, Inc. 

P.  O.  BOX  831  A,  PORTLAND  7,  OREGON  •  CABLE:  TEKTRONIX 


FIG.  3 — Bell-generatoi  circuit 

and  an  amplifier  connected  in  vari¬ 
ous  combinations  by  external 
switching  arrangements  comprise 
all  the  circuitry  needed  to  create 
the  bell,  siren  and  horn  signals. 

Figure  3  shows  the  bell  circuit 
minus  the  switching  setup.  The 
I  phase-shift  oscillators  apply  a  con- 
I  tinuous  tone  signal  to  the  amplifier. 
The  exponential  amplitude  decay  is 
introduced  in  the  plate  circuit  of 
V,  where  C,  is  seen  to  be  in  series 
with  the  B  supply.  The  charging 
rate  of  C,  through  F,  and  deter¬ 
mines  the  decay  characteristic  of 
the  bell. 

Relays  K,  and  K,  and  multi¬ 
vibrator  V,  F,  comprise  the  cycling 
actuator.  Relay  K,  is  pnlsed  by  the 
surge  of  charging  current  in  C, 
each  time  K,  is  energized  by  F,. 
Contact  K.A  remains  closed  only  a 
small  fraction  of  a  second,  but  long 
enough  to  discharge  C,  completely 
through  R„  a  small  resistor.  The 
pulsing  of  K,  thus  results  in  the 
momentary  application  of  full  B-l- 
voltage  to  F.,.  hence  momentary  full 
output.  With  KA  open  again  and 
C,  charging,  the  amplitude  dimin- 
i.shes  in  accordance  with  the  decay 
of  potential  on  the  tube  side  of  €». 

The  time  constant  is  adjusted  so 
that  the  signal  voltage  amplitude 
is  about  one-fifth  of  maximum  value 
when  recycling  occurs.  The  type 
of  multivibrator  shown  in  Fig.  3 
was  chosen  to  insure  that  when  F  f 
is  turned  on  to  start  the  generator, 
F.  would  always  conduct  imme¬ 
diately  so  that  the  closing  of  KA 
would  always  coincide  with  the  ini¬ 
tial  application  of  B-|-  to  Vt.  If  this 
were  not  done,  application  of  B-f 
to  the  previously  “dead”  circuit 
would  start  a  bell  cycle  which  would 
be  reactnated  prematurely  when  the 
relay  tube  did  conduct,  thus  produc- 
i  ing  a  double-strike  at  the  out.set. 

I  The  siren  circuit,  shown  in  Fig. 
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ManewoH  DaDortmanl  C-7.  Oanarol  Elaciric  Campaay  | 
?5  Hathaway  $1.,  Pravidanca  7, 1. 1.  | 

|~1  Plaata  sand  Catalog  D-1  —  Bacirical  Connactars  ond  _ 
Wiring  AssambKas  for  Alixrofl,  Ordnonca  and  Bactronic  I 
Eqwipnanf.  | 

Q  Plaota  quota  on  attochad  tpacificafions. 


Hornau  Attambliat  Wiring  Davicaa  Wiring  Camgananta 

Moda  to  your  spatiflcations  for  mass-producad  alae*  Mada  to  your  spacHkotions 
tricol  aquipmairt  and  ap> 
pliaiKat 


MONOWAH  ■ 

A  DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY,  PROVIDENCE  7.  R.  I. 
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Let  MONOWATT  help  you  with  your 
ORDNANCE  CONNECTOR  REQUIREMENTS 


>1^  Connectors  mode  to  Government  speciRcations,  for  ordnanca  va- 
I  hiclas.  bidudas  a  complata  lina  of  oaassorias  which  provida  notstura-prooflng,  radio 
ihialding,  pravantion  of  wira  braokoga,  ond  uta  undar  spaciol  applications. 


Pictured  here  are  the  basic  styles 
of  ordnance  connectors  made  by 
Monowatt,  with  several  accessories. 
What  the  camera  cannot  show  is 
the  organization  back  of  the  prod* 
uct — the  sound  engineering,  expert 
workmanship,  and  facilities  for 
mass-production. 

Monowatt  is  now  supplying  ord¬ 
nance  connectors  for  such  com¬ 
panies  as  American  Locomotive 
(for  tanks),  Auto-Lite  (for  vehicle 
generators  and  voltage  regulators), 
as  well  as  Detroit  Tank  Arsenal 
(for  spare  parts  for  tanks). 

If  you  use  ordnance  connectors — 
or  any  of  the  wiring  components 
shown  below — you  will  be  inter¬ 
ested  in  what  Monowatt  can  do 
for  you. 

For  complete  information, 
moil  the  coupon. 


And  you  can  com\or\  MONOWATT 
■forall  types  of  electrical  componenls 
—  made  to  your  specifications 
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•COTOW 


MARCONI 


was 


first  radio  patent  1896. 

first  radio  Company. 

first  to  span  Atlantic  with  a  radio  signal. 

first  ship  to  shore  radio  transmissions. 

first  commercial  air  radio  service. 

first  short  wave  directional  beam. 


These  are  hut  a  few  of  tJie  vital  contributions  which  the 
Company,  founded  by  Guglielmo  Marconi  has,  in  the  course  of 
half  a  century,  given  in  the  service  of  mankind. 


MARCONI  (f  England 

serves  mankind 

MARCONI’S  WIRELESS  TELEGRAPH  COMPANY  LTD.,  CHELMSFORD,  ENGLAND 


FIG.  4 — Sir*n-qen*rator  circuit 

4,  uses  two  of  the  three  blocks  used 
for  the  bell.  The  tone  generator, 
however,  is  now  a  multivibrator. 
The  amplifier  is  now  directly 
powered  by  B+.  The  circuit  opera¬ 
tion  is  as  follows:  Initial  applica¬ 
tion  of  B  +  power  starts  both  multi¬ 
vibrators  and  the  amplifier.  Relay 
K,  is  energized  immediately,  pre¬ 
venting  application  of  B-f  to  the 
tone  generator  grid  circuits.  Capac¬ 
itor  C,  is  charged  negatively  by 
current  from  V’,  and  V,  grids  and 
the  gradual  accumulation  of  this 
bias  on  the  grids  gradually  reduces 
the  plate  waveform  amplitudes,  re¬ 
sulting  in  lesser  grid  swings  and 
consequently  shorter  multivibrator 
periods. 

The  frequency  ri.ses  exponentially 
toward  a  much  higher  value.  The 
decreasing  amplitude  is  not  in  evi¬ 
dence  at  the  output  because  of  the 
amplifiers  limiting  effect.  Exponen¬ 
tial  return  of  the  frequency  to  the 
lower  value  is  initiated  by  the 
reversal  of  multivibrator  V,-V„ 
whereupon  K,  is  deenergized  and 
B-l-  is  applied  to  C,  through  R,. 
Capacitor  C,  must  now  charge  from 
its  negative  potential  tow’ard  the 
B+  potential,  retracing  approxi¬ 
mately  the  path  it  followed  in  going 
negative.  The  charge  is  never  per¬ 
mitted  to  start  positive,  for  when 


FIG.  5 — Gridxircuit  woTsiormt  lot  (ben 
tone-qen«rator  mullibrator.  Explanation 
o<  curre*  i>  in  toxt 
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Every  increase  in  the  scope  and  tempo  of  electronics 
creates  new  and  stringent  demands.  Keeping  abreast 
through  derelopment  and  manufacture  of  a  reliable  line  of  spe> 
cial-purpose  electronic  equipment  is  the  business  of  Thomp¬ 
son  experimental  laboratories  and  manufacturing  plants. 

Like  many  Other  Thompson  electronic  developments,  the 
three  new  coaxial  switches  illustrated  were  designed,  engi¬ 
neered  and  manufactured  to  meet  the  rigid  requirements  of 
modern  microwave  components  and  accessories.  Complete 
technical  information  is,  of  course,  available  upon  request. 

Whatever  your  problems  may  be— in  coaxial  switches,  an¬ 
tennae,  specialized  test  equipment  or  wave  guide  and  coaxial 
components  and  accessories— Thompson’s  experience- 
proved  research,  development  and  produaion  facilities  at 
both  Cleveland  and  Columbus,  Ohio  are  at  your  service. 


MaMCA-SI,  2P2T  Swuing  «r  lebine 
SwUdt,  IIS  voK,  3a0-l000  cyd*  AC  nolor 
odMlar.  SwttcMng  ip«»d,  IS — 3S  Ivv/mc 
For  m*  wMi  RO-SS/U  cobk. 


^  THEY'RE  NEW... 

AND  THEY'RE  THOMPSON  TOO! 


COAXIAL  SWITCHES 

designed/  engineered,  manufactured  • 

by^Ihompson 


NUM  CA-M,1P6T,  ItS  volt,  60  cycle, 
AC  fiieler*octuoted  CoojUoI  SwHdi  for  use 
wMi  tC-9/U  coble. 


Me6el  CA^,  1P3T  mon- 
uolly*actvoted  RG-17/U 
Coaxial  Switch  with  elec* 
frkat  and  mechonicolr 
interlock. 


^Thompson  Q  Products ,  Inc. 

ELECTRONICS  DIVISION  •  2196  CLARKWOOD  RD  •  CLEVELAND  3,  OHIO 
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ELECTRONS  AT  WORK  (continuol) 


FIG.  6 — Horn-generator  circuit 
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Tor  exclusive 


Only  Sessions  Switch  Timers  pro¬ 
vide  the  exclusive,  two-way  switch¬ 
ing  feature  that  can  double  the  buy 
appeal  of  your  radio  and  television 
sets. 

Sessions  Timers  not  only  feature 
the  popular,  automatic  switch-on 
control — used  to  awaken  or  remind 
—  hut  an  exclusive  shut-off  switch  as 
well.  Thus,  a  Sessions-equipjied 
clock  radio  may  be  set  to  turn  off 
automatically  to  2  hours  after 
set  turn-on . . .  can  be  used  as  a  Sleep 
Switch  or  as  safety  Shut-off.  That’s 
just  one  fast-selling  Sessions  feature 
available  at  an  amazing  low  cost. 


Advanced  design  brings  split- 
second  accuracy  and  kitten-quiet 
operation  to  all  fully-guaranteed 
Sessions  movements.  Custom  styling 
enables  you  to  specify  dial,  hands 
and  bezel  characters  to  fit  your 
exact  requirements.  Timers  are  avail¬ 
able  with  separate,  adjustable 
"Sleep-Slector”  switches,  and  other 
features.  These  important  consid¬ 
erations  make  it  worth  your  while 
to  buy  the  better  buy  . . .  SESSIONS 
SWITCH  TIMERS.  Write  for 
technical  details.  The  Sessions 
Clock  Company,  Timer  Div., 
Dept.  44,  Forcstville,  Conn. 


the  negative  potential  has  been  re¬ 
duced  nearly  to  zero,  A,  is  energized 
again  and  the  cycle  repeats.  Figure 
5  illustrates  a  series  of  grid  wave¬ 
forms,  A-D  taken  in  that  order  as 
the  frequency  rises. 

The  horn  circuit.  Fig.  6,  utilizes 
all  three  of  the  blocks  which  were 
used  in  the  siren.  The  modulation 
of  the  tone  generator  is  now  direct, 
a  resistor  replacing  the  relay  coil 
in  the  F,  plate  circuit.  The  com¬ 
posite  signal  appears  as  a  fun¬ 
damental  tone  of  about  400  cps 
roughened  by  a  lower  frequency 
tone  at  about  30  cps,  the  latter  cor¬ 
responding  to  the  ratchet  fre¬ 
quency.  The  amplitude  of  the 
modulating  component  is  about  one- 
fourth  the  fundamental  amplitude 
and  appears  both  as  frequency- 
modulation  and  as  a  mixed-in  ampli¬ 
tude  component. 


Television  Spot  Wobbler 

The  circuit  diagram  shown  in  Fig. 
1  is  of  the  “spot-wobble”  portion  of 
the  Ekco  Model  TC165  television  re¬ 
ceiver,  designed  for  the  reception 
of  405-line  transmissions  as  used  in 
Great  Britain. 

The  purpose  of  the  device  is  to  fill 
in  the  spaces  between  the  lines  on 
the  normal  television  picture.  It  is 
thus  of  greatest  value  in  receivers 
employing  large  picture  tubes  with 
a  small,  well-focused  spot. 

It  will  be  seen  that  the  circuit 
I  comprises  a  Colpitts  oscillator  in 
which  the  oscillator  coil  takes  the 
form  of  an  extra  pair  of  vertical 
deflection  coils.  These  coils  are 
mounted  on  the  neck  of  the  picture 
tube,  adjacent  to  the  focus  magnet. 
I  From  the  point  of  view  of  achiev- 
I  ing  the  required  result  in  the  pic- 
I  ture,  the  exact  oscillator  frequehcy 


Sensational  Advancements  In  Science  &  Industry 


HOUSIWW  COH  CotoloB 

SlabelM  "O  J  „ost 

Ice  o(  mecatere 

this  yeo'* 


Created  the  Need  for 

THE  NEW 

BjtaMeiea. 

CAPACITORS 


The  low  power  factor  is  shown  on  Curve  #1108. 
It  is  to  be  noticed  that  the  losses  over  a  wide  range 
of  temperature  are  practically  negligible. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month. 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20"  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75"  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75"  C.— In  ex¬ 
cess  of  6  million  megohm  microfarads 

CHANGE  IN  CAPACITANCE  FROM  25"  C.  TO 
-80"  C;  +0.76% 

SELF  TLME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR — 4800  hours 

Q  AT  50  KILOCYCLES— 10,000 
POWER  FACTOR  AT  1  KC— 0.00025 

SEND  FOR  CATALOG  1117  TODAY 

I  After  a  long  period  of  research,  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  stabelex  “D”,  which  has  been  produced 
for  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggested  applications  of  the  vari¬ 
ous  types  now  available  will  be  found  in  this  catalog. 
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[industrial  condenser  corporation  I 

■ 

1  3244  N.  Californio  Avenue 

1  Chicago  18,  Illinois,  U.S.A. 
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GYROS 

Designed/  Developed,  and 
^  Produced  by 

ECLIPSE-PIONEER 


•  Erlipse-Pioneer,  one  of  the  world’s  largest  producers  of  Gyros, 
has  develo|>ed  a  series  of  direct  reading  and  remote  transmitting 
Gyros  for  radar  stabilization,  navigation,  remote  compass,  auto¬ 
matic  pilot,  and  other  similar  airborne  applications. 

Typical  of  these  Gyros  is  the  type  14104,  a  two  axis,  gravity  erected  Vertical 
Gyro  Transmitter  designed  for  use  as  a  remote  vertical  reference  where  vertical 
stabilization  is  required.  The  instrument  is  essentially  an  electrically  driven, 
vertical-seeking  gyri>  with  separate  Autosyn*  transmitter  pick-offs  on  the 
pitch  and  hank  axes.  Sealed  in  an  aluminum  case,  protection  against  environ¬ 
mental  conditions  is  accomplished  by  means  of  a  double  "'O'*  ring  labyrinth 
air  tight  seal.  Signals  are  brought  out  on  sealed  headers  t  terminal  panels) 
and  caging  and  uncaging  is  obtained  thru  D.C.  solenoids.  Provisions  are  in¬ 
corporated  within  the  case  to  reduce  bank  error  encountered  in  turns.  A 
means  of  sensing  turns  is  required  in  order  to  employ  this  feature. 

*  RCe.  TRADI  HARR  OF  RCHDII  AVIATION  CORFORATIQN  LOOK  FOR  THI  PIONEER  HARK  OF  OUAUTT 

Spacificofions  for  icIipso-Pienoor  Gyre  Typo  14104 

DimtntURt:  SW*  dlam  .  hla^  •  WrI|M:  lh«. 

OroratiRMil  liaiitt:  in  roll  and  pitch  with  rontroilctl  tumblini  of  the  pitch  axil  at  near  90*. 

EractlRii  daviea:  A  gravity  aciiiitlve  erection  lyitem  maintalna  the  gyro  In  a  rertleai  poiltion  to 
within  of  vcrtIcaL 

CagiNf:  Prom  any  pusitlon  at  full  rotor  ipee^l  in  leii  than  45  leeonda. 

Power  Roquiromonti 

Cyra  retor;  115  volta.  400  cycle.  3  phaie.  25  VA  *  Gyre  catifif:  28  volta  DC.  5  amperet. 

Gyre  turn  errer  eampeiiMtien:  115  volu.  400  cycle.  Single  phaie  40  MA. 

Pickeff  axeitatien:  28  volti.  400  cycle.  Hingle  phaie,  0.34  watti  each. 

Ronk  ond  Pitch  Pickoll  Information 
Input  vfltaft:  (Nominal  rotor  excitation):  28  rolti.  400  cycle.  Mingle  phaie. 

Input  current:  5o  mliUamperei.  Stator  eutput—max.  (line  ta  tine):  11.8  volta. 

Input  impedanea  (atater  epen) :  139  +  3510  ohmi.  Seniitivlty:  220  mltllvolu  x  degree  line  of 

Stater  reeliUnce— DC  (liaa  te  line):  34  ohma.  liUplac^meni  angle. 

R.tw  rMiitaiM.— DC ;  48  ohm.,  :  :•  mllllToln. 

Pheia  iliift  (rater  te  itater) :  4* 

For  detailed  iMformation,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBOAO,  NEW  JERSEY  c**re*4ri«» 

Export  SoIm:  Bmdix  Inl.motioitol  Division,  72  Fifth  Avonuo,  Now  York  11,  N.  Y. 


ELECTRONS  AT  WORK 


FIG.  1 — Britiih  circuit  usei  Colpitis  oscil¬ 
lator.  Oscillator  coil  is  used  as  an 
extra  pair  oi  Tertical  dellection  coils 

is  not  very  critical  but,  for  normal 
size  picture  tubes,  should  be  such  as 
to  produce  about  1,000  complete 
cycles  or  wobbles  in  each  line.  As 
in  the  British  system,  the  visible 
portion  of  each  line  represents  83.5 
percent  of  the  whole,  1,000  wobbles 
per  line  will  produce  835  visible 
wobbles  across  the  width  of  the  pic¬ 
ture.  The  “wavelength”  of  each 
wobble  in  a  13-in.  wide  picture  is 
thus  13/835  in.  which  is  roughly 
0.015  in.  The  required  amplitude 
of  wobble  is  related  to  the  line-pitch 
of  the  picture. 

For  the  British  405-line,  25 
image-per-second  system,  1,000 
wobbles  per  line  entails  an  oscillator 
frequency  of  slightly  over  10  me 
but  in  practice  this  frequency  is  ad¬ 
justed  within  this  region  to  a  value 
which  eliminates  the  possibility  of 
harmonic  interference  with  the  re¬ 
ceiver.  This  adjustment  is  carried 
out  in  relation  to  the  reception 
channel  to  which  the  receiver  is 
tuned. 

I  Referring  to  Fig.  1,  L,  is  the  com¬ 
bined  oscillator  coil  and  wobble  de¬ 
flection  coils  and  C,  adjusts  the  op¬ 
erating  frequency.  Resistor  R,  is 
the  amplitude  control  which  is  pre¬ 
set  and  SIF,  permits  the  device  to 
be  switched  out  of  circuit  to  facil¬ 
itate  adjustment  of  focus. 


Simple  Caparitanee 
.  .\larm  System 

The  Circuit  shown  in  Fig.  1  is 
'  for  a  simple  capacitance  alarm  de¬ 
vice  known  as  the  Intrudalarm  and 
manufactured  by  Harvey-Wells 
Electronics,  Inc.,  Southbridge, 
Mass. 

Essentially,  the  circuit  consists 
of  a  weak  oscillator  and  a  relay 
I  tube  blasted  to  cutoff  by  some  of 
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Controls  and  Resistors 


CLAROSTAT  MFG.  CO.,  INC.,  DOVER,  NEW  HAMPSHIRE 
In  Canada:  Canadian  Marconi  Co.,  ltd.,  Toronto,  Ontar 


At  the  very  heart  of  highly  critical 
equipment  such  as  electronic 
computers,  electronic  gunsights  and 
radar  assemblies,  the  control  requirements 
call  for  outstanding  electrical  and  mechanical 
precision.  Indeed,  from  single  section  to  as  many  as 
twenty  sections,  the  precision  controls  must  track 
with  mathematical  accuracy. 

Clarostat  Series  42  Controls  fully  meet  these  requirements. 

Thus  the  climax  in  precision  controls,  ^ 

Clarostat  has  made  the  major  portion  of  such 
precision  controls  in  use  tt^ay.  Many  were  supplied 
to  the  armed  forces  in  World  War  II. 

Many  more  have  been  supplied  for  civilian  purposes  since  then. 
And  now,  based  on  an  unparalleled  experience  background, 
Clarostat  engineers  offer  you  further  refinements  in 
their  latest  Series  42  design. 


You  can  stand  pat  with 

CLAROSTAT 


Engineering  Bulletin  No.  142  sent  on  request. 
And  remember,  when  your  control  or 
resistor  requirements  call  for  quality,  quantity 
and  economy,  you  can  meet  them  with 
Clarostat’s  engineering  and  production  facilities. 
Submit  that  problem! 


AAAA 
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WHEN  YOU  NEED  A  MINIATURE  TRANSFORMER 


CHECK 

THESE  FEATURES 
OF  THE 

HORNET 


I 


/ 

/ 


SIZE  AND  WEIGHT  Because  they  are  designed  for  high 
operating  temperatures.  Hornet  Transformers  and  Reactors  have 
only  about  one-fourth  the  size  and  weight  of  Class  A  units  of 
comparable  rating. 

VOLTAGE  RATINGS  Designs  are  available  for  RMS  test 
voltages  up  to  10,000  volts  at  sea  level,  and  up  to  5,000  volts  at 
50,000  feet  altitude.  Power  ratings  from  2VA  to  5KVA. 


/ 

/ 


POWER  FREQUENCIES  These  units  are  designed  to  oper» 
ate  on  380/1600  cps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

AMBIENT  TEMPERATURES  Hornet  Units  can  he  designed 
for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  depends  upon  ambient  temperature  and  required  life. 

LIFE  EXPECTANCY  Extensive  tests  indicate  that  the  life 
expectancy  of  Hornet  units  at  continuous  winding  temperatures 
of  200  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Since  Hornet  Transformers  and 

Reactors  contain  only  inorganic  insulation,  they  are  far  more 


moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulation  and  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  Class  A  units. 

SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  of  Government  specifications  covering  this  type  of  equip¬ 
ment. 


Bulletin  B300,  containing  full  deetrical  and  dimensional 
data  on  Hornet  units,  is  now  available.  Write  for  it,  or  tell 
Ks  your  specifications  for  special  units. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA  N  EW  JER  SEY 
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FIG.  1 — Sch.matic  oi  the  intruder  alarm 
tytlem 


the  output  voltage  from  the  oscil¬ 
lator.  In  normal  operation,  any 
additional  capacitance  caused  by  a 
person  or  object  coming  close  to 
the  antenna  will  cause  the  oscilla¬ 
tor  to  stop  oscillating.  When  this 
happens,  the  bias  on  the  50L6GT 
is  removed,  the  tube  conducts  and 
actuates  the  relay  which  closes  the 
circuit  of  the  warning  device. 

Ultrasonics  Aids  Diathermy 
Experiments 

By  Herman  P.  Schwan  and 
Edwin  L.  Cabstensen 

Department  of  Physical  Medirine 
.Moore  School  of  Pnyineerini/ 

(■  niversity  of  f^ennsylvania 
l^hiladelphia,  Pennsylvania 

In  the  investigation  of  the  heat¬ 
ing  of  tissue  by  high-frequency 
sound,  relatively  little  work  has 
been  reported  on  the  acoustic  im¬ 
pedance  of  tissue.  There  has  been 
evidence,  however,  to  show  that 
frequencies  in  the  order  of  one  me 
are  of  interest  for  diathermy. 

The  first  biological  material 
•chosen  for  investigation  was  blood. 
Figure  1  is  a  diagriun  of  the  me¬ 
chanical  arrangement  used  in  the 
measurements.  The  test  vessel  is 
divided  into  two  compartments  by 
a  rubber  diaphragm.  One  half  is 
filled  with  degassed  water  and 
the  other  with  the  liquid  under 
investigation. 

Transducers  are  mounted  on  a 
sliding  assembly  source  in  the  water 
chamber  and  the  receiver  is  located 
in  the  test  liquid.  The  separation 
between  the  transducers  is  held  con¬ 
stant  and  the  transducer  assembly 
is  moved  along  the  axis  of  the  test 
tank. 

Variation  of  receiving  intensity 
with  assembly  position  is  used  to 
obtain  the  absorption  coefficient  of 
I  the  sample  liquid.  Barium  titanate 
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REPORT  CARD 


Guided  missiles  send  their  "report  cards"  home  in  the  form  of  complex  radio 
signals  which  are  received  and  recorded  fiermanently  at  the  ground  station. 
These  records  inform  the  missile  engineer  if  his  foster-child  flunked  its  final 
exams  or  passed  at  the  head  of  its  class.  Bendix-Pacific  airborne  telemetering 
systems  and  ground-based  receiving  stations  have  been  transmitting  and  re¬ 
cording  accurate  "report  cards"  for  guided  missiles  continuously  since  the 
kindergarten  era  of  pilotless  flight. 

The  great  number  of  Bendix-Pacific  electronic  components  used  in  present- 
day  guided  missiles  and  aircraft  attest  to  this  company's  leadership  in  the  field 
of  airborne  electronics.  Bendix-Pacific  standard  telemetering  assemblies,  radar 
equipment,  radio-control  systems  and  electronic  servo  components  are  recognized 
for  their  advanced  design,  ultra-compactness  and  reliability. 

Your  company,  too,  can  profit  from  the  years  of  diversified  experience  built 
into  every  piece  of  electronic  equipment  bearing  the  Bendix-Pacific  nameplate. 
You  are  invited  to  write  for  a  free  copy  of  the  booklet  illustrating  Bendix-Pacific 
electronic  developments.’ 
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ELECTRONS  AT  WORK 
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Sliding  transducer 
ASSEMBLY 
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ADJUST 
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TEST  liquid 


FIG.  1 — Mechanicol  drawlnq  oi  tho  sot- 
up  ior  ultrasonic  diathermy  measure¬ 
ments 


plates  were  used  for  transducers  to 
cover  the  range  from  300  to  2,400 
kc.  Magnitudes  of  acoustic  imped¬ 
ance  for  water  and  blood  are  ap¬ 
proximately  equal.  There  are  only 
small  reflections  from  the  liquid  in¬ 
terface  and  refraction  effects  at  this 
boundary  are  negligible. 

One  of  the  greatest  difficulties 
a.ssociated  with  conventional  tech¬ 
niques  for  measuring  absorption  in 
liquids  is  that  the  output  of  the 
receiving  transducer  depends  not 
only  on  the  absorption  of  the  liquid 
but  is  also  a  complicated  func¬ 
tion  of  transducer  separation.  This 
method  avoids  these  diflSculties  by 
maintaining  a  constant  transducer 
■separation. 

For  velocity  of  sound  determina¬ 
tions,  the  wave  length  in  the  test 
li(iuid  is  measured  by  comparison 
of  phase  of  the  r-f  output  of  the 
receiver  with  a  direct  signal  from 
the  generator  while  the  transducer 
separation  was  varied  by  microm¬ 
eter  control. 

Effectively  free  field  conditions 
are  obtained  through  the  use  of 
pulsing  techniques.  A  pul.se  of  r-f 
is  applied  to  the  source.  Fig.  2. 
The  output  of  the  receiver  is  amrli- 
fied  and  pre.sented  on  an  oscillo¬ 
scope.  The  relative  output  inten- 


Rely  on  Clippard  specialization  to  save  you 
headaches,  heartaches,  time  and  money. 

We  take  "problem”  R.F.  coil  and  sub-as¬ 
sembly  children  off  your  hands,  replacing  "snafu  operations 
with  smooth-sailing  production  and  profits. 

In  many  instances  the  creative  thinking  of  Clippard  design, 
production  and  control  engineers  also  results  in  significant 
mechanical  and  electrical  improvement.  We  produce  windinn 
and  sub-assemblies  that  save  size,  weight,  critical  materials, 
money,  assembly  problems  and  production  delays  for  some  of 
the  foremost  names  in  electronics,  and  can  do  the  same  for  you. 

A  manufacturers’  manufacturer,  Clippard  specializes  in  pro¬ 
duction  runs  of  1,000,  10,000,  10,000,000  or  more  units  of  labora¬ 
tory  accuracy.  High  speed  coil  winding  and  control  equipment  of 
our  own  design  plus  a  staff  of  skilled  technicians  assure  you  the 
quality  coils  and  sub-assemblies  you  want,  when  you  want  them, 
with  a  minimum  of  rejects,  fuss  or  bother. 

Call  on  Clippard  to  free  your  production  facilities  for  more 
profitable  work ...  to  get  precision  coils  and  sub-assemblies 
quickly  and  economically,  ^nd  us  a  sample,  specifications  or 
other  details  for  a  prompt  solution  or  quotation,  NOW ! 


SCOPE 


Wont  to  save  TIME  and  MONEY 
Testing  Resistors  and  Condensers? 


DECADE 

ATTENUATOR 


PHASE  _ 

COMPARISON 


Send  for  catalog  sheeti  describing  our 
P.R.  5  Resistance  Comporitor  or  P.C.  4 
Copocitonce  Comporitor.  Both  quickly 
pay  for  themselves  by  allowing  un¬ 
skilled  operators  to  check  30  or  more 
components  per  minute  with  loboro- 
tory  occurocyl 


broao-band 

amplifier 


PULSE 

MOD 


PULSE 

GEN 


RECEIVER 


INSTRUMENT  LABORATORY  INC. 

73M-90  Colwain  Raid  •  Cincinnati  24.  Ohio 

MANUfACTU*E«S  Of  K.  f.  COIIS 
j  AND  ClfCTKONtC  lOUlfMlNT 


SOURCE 


FIG.  2-  -Block-mechanical  drawing  oi 
r-i  pulie  equipment 
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ALL  THE  ADVANTAGES  of  master-oscillator-power-amplifier  operation 
in  the  x-band  are  made  practical  by  the  new  Varian  V-27  ampli¬ 
fier.  This  is  another  of  the  compact  two-resonator  tubes  derived 
from  the  outstanding  Varian  X-21,  and  can  utilize  any  of  the 
Varian  x-band  oscillators  as  driver. 


for  mopa 
operation 


IN  APPLICATION,  the  new  V-27  serves  as  a  buffer  amplifier  to  prevent 
oscillator  frequency  changes  caused  by  varying  load  impedances; 
as  a  linear  amplifier;  or  as  a  phase-modulated  amplifier;  in  relay 
service  and  in  certain  types  of  radar  and  beacons. 


VARIAN  V.27 
9.1  to  11.0  kmc 


FEATURES  OF  THE  V-27  include  the  unusually  light  weight  of  six  ounces; 
a  space  factor  less  than  that  of  a  two-inch  cube;  a  convenient 
new  integral  pigtail  termination  for  leads;  a  special  rugged 
cathode  construction;  and  wideband  Varian  mica-seal  flange 
windows. 


OPERATIONALLY,  the  V-27  provides  output  powers  of  4  to  8  watts  c-w 
or  100  to  500  watts  with  3-  to  5-kv  pulses  on  a  3  per  cent  duty 
cycle.  It  is  rated  with  a  beam  voltage  of  1350  volts,  beam  cur- 
I  rent  of  100  ma.  Both  input  and  output  flanges  fit  inch  by  half¬ 
inch  waveguide. 


SEND  FOR  FULL  DETAILS  on  these  or  other  Varian  klystrons.  Your 
particular  microwave  problem  may  find  a  solution  in  one  of  the 
Varian  commercial  klystrons — or  in  one  of  the  many  develop¬ 
mental  types  which  cannot  be  publicized. 
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Radio  tuning  / 
shaft  adapter.  — ' 

Tapered  shells  automatically 
center  contacts  for  engagement. 
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Here’s  why  those  in  the  know 
^»^^demand 


CANNON 

PLUGS 


Two  tO'One  ratio  gears  > 
(or  remote  engagement. 


Universal  joint  accommo¬ 
dates  angle  drive  shaft. - 


This  highly  specialized  DPD2  Cannon  Plug,  a  member  of  the  DP 
Scries,  has  its  principal  use  in  aircraft  instrument  panels  and 
remote  radio  control  equipment.  But,  like  many  other  Cannon 
Plugs,  it  has  found  its  way  into  other  fields  where  the  highest 
quality  is  needed  and  where  the  value  of  long,  trouble-free  per¬ 
formance  is  recognized. 

Originally  this  2-gang  connector  was  designed  to  assist  in  the 
standardization  of  radio  and  instrument  assemblies  so  that  such 
equipment  might  be  interchanged  between  similar  aircraft.  It  allows 
for  compact  design  in  close  quarters  with  access  from  the  front 
only.  This  type  of  application  and  variations  of  the  fittings  are 
shown  at  right.  Any  Cannon  DPD  insert  may  be  placed  within  the 
shell,  with  or  without  tuning  shaft,  coax,  twinax,  large  or  small 
contacts,  provided  the  separation  forces  of  both  halves  are  similar. 

This  plug  typifies  the  close  attention  to  important  detail  that 
distinguishes  every  Cannon  Plug— the  world’s  most  extensive  line. 
If  you  are  looking  for  real  value,  regardless  of  the  field  you  work 
in,  your  best  bet  is  Cannon, 


CANNON 

ELECTRIC 


Sine*  1915  , 

CANNON  ELECTRIC  COMPANY  | 

LOS  ANGELES  31,  CALIFORNIA  j 

FKtories  In  Los  Angolas,  Toronto,  New  Haven.  Representatives  in  orin-  I 

deal  dtlas.  Address  inquiries  toCannon  Electric  Company.  Dept.  C-  IZO,  I 
P.O.  Box  7S,  Lincoln  Haights  Station,  Los  Angelas  31,  California.  I 


.  Screw  election  system  for 
engaging  and  disengaging 
contacts. 


'  Hand  tinning  keeps  solder 
inside  cups. 


All  pin  and  socket  con¬ 
tacts  precision  machined 
trom  solid  bar  stock,  gold 
or  silver  electroplated. 


'  Inserts  may  be  removed 
from  front  or  rear  of  shall. 


Connector  is  separated  by  turn¬ 
ing  slotted  shaft  here.  Complete 
unit  may  then  be  removed  from 
pedestal,  shown  below. 


I  ELECTRONS  AT  WORK  (ceaHnuad) 

sity  is  measured  by  use  of  a  decade 
attenuator  which  can  be  adjusted 
for  constant  signal  at  the  oscil¬ 
loscope. 

I  For  solid  tissue  measurements 
the  entire  test  vessel  is  filled  with 
water  and  the  sample  is  supported 
between  thin  plastic  windows  placed 
at  the  position  of  the  diaphragm. 
Transmission  loss  is  measured  by 
comparison  of  output  intensity  with 
:  and  without  tissue  sample, 
j  Depths  of  penetration  for  solid 
tissues  are  of  the  order  of  four  to 
I  eight  cm  at  one  me.  Frequencies  up 
to  approximately  two  me  can  be 
I  useful  for  diathermy.  According 
j  to  clinical  reports,  high-frequency 
sound  can  be  used  for  many  of  the 
same  applications  as  electromag¬ 
netic  diathermy. 


Radio  Hazard  with 
Electric  Blasting  Caps 

Radio-frequency  hazards  may  ex¬ 
ist  in  the  use  and  transportation  of 
electric  blasting  caps  and  similar 
electrically  actuated  devices  such  as 
delay  electric  blasting  caps  and  elec¬ 
tric  squibs. 

Amplitude-modulated  radio  sta¬ 
tions  are  the  greatest  hazard  be¬ 
cause  of  their  high  power,  rela¬ 
tively  low  frequencies  and  presence 
in  open  country  where  blasting 
operations  are  apt  to  take  place. 
Television  and  f-m  stations  are  less 
hazardous  because  of  their  high  fre¬ 
quencies  and  antenna  locations. 

Induced  currents  may  also  come 
from  mobile  radio,  although  because 
of  low  power,  vertical  antennas  and 
high  frequencies,  chances  are  slim 
that  premature  explosions  would  be 
cau.sed. 

Intensity  of  r-f  energy  normally 


Table  I — Sale  Distances  for 
Various  Transmitted  Powers 


(Left)  Same  Cannon  Plug  without  tuning 
shaft.  Straight  driva  instead  of  90° 
gear.  (Right)  Similar  DPD2  with  Dzus 
wing  nut  extraction  method  and  junc¬ 
tion  shells.  There  are  several  other  vari¬ 
ations.  Write  for  details. 


Power  (watts) 

Dislanre  (feet) 

2,i 

100 

2^ 

.VI 

1.50 

•SO- 

100 

220 

100- 

2.'.0 

3.50 

2.S0- 

,V)0 

4.50 

,SOO- 

1,000 

650 

1,000- 

2,.';oo 

1,000 

Z-.SOO- 

5,000 

1,.500 

.1,000- 

10,000 

2,200 

10,000- 

25,000 

3,500 

2.i,000- 

.'.0,000 

5,000 

30,00D-100,000 

7,000 
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S5C\  "HEAVY  DUTY” 
By-Pass  DISCAPS 
GMV  Type . .  Rated  at  1000  V 


POWER  FACTOR:  INITIAL  1.5%  @  1  KC 

AFTER  HUMIDITY  2.5%  @  I  KC 
WORKING  VOLTAGE;  1000  VOC-TEST  VOLTAGE:  2000  VDC 
INSULATION:  DUREZ  PHENOLIC-VACUUM  WAXED 


LEAKAGE  RESISTANCE:  INITIAL  7500  MEG  OHMS 

AFTER  HUMIDITY  1000  MEG  OHMS 
LEADS'  #22  TINNED  COPPER  (.026  DIA.) 


When  Ordering  SperiFy  "HEAVY  DUTY"  Type  DISCAPS 


DEPENDABLE 


TTPt  i-500 
500  MMF  +50%  -20%  at  22*  C 

. 20,000  VDC 

. 30,000  VDC 

. lti>  than  1  %  at  1000  CPS 

. Guaranteed  higher  than 

25,000  Meg  Ohmt 
. I*  Dia.  X  2*  long 


CAPACITY . 500  MMF  4  50%  -20%  at  22°  C 

WORKING  VOLTAGE . 25,000  VDC. 

FLASH  TEST  VOLTAGE . 37,500  VDC. 

POWER  FACTOR . Lett  than  1  %  at  1000  CPS 

LEAKAGE  RESISTANCE . Guaranteed  higher  than 

25,000  Meg  Ohmt 
BODY  SIZE . r  Dia.  x  2V4'’  Long 


RADIO  MATERIALS  CORPORATION 

GENIRAL  OFFICII  3325  N.  California  Av#.,  Chicoflo  1«,  IN. 


FACTORIES  AT  CHICAGO,  riL.  AND  ATfICA, 


Two  KMC  Hants  Oavoted  ixtlusivoly  to  Coramit  Condontmn 
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inspecHon. 


amplifier 


multiplier 

PMOTOTUBE 


THYRATRON 

TRtGCCR 

CIRCUIT 


REVOLVING  MIRROR 
ON  ULTRA  CENTRIFUGE 


iNVIRONMiNr  fREi 
iLiCTRICAL  CQUIPMENT  by 


PHAOSTRON  CO.  151  PASADENA  AVE.  SOUTH  PASADENA,  CAL 


RUGGEDIZED,  HERMETICALLY  SEALED 


2LECTRICAL  INDICATING  INSTRUMENTS 


PROVIDE 


ENVIRONMENT  FREE 


PERFORMANCE 


To  preclude  possibiiily  of  elements  changing  beyond  predictable 
tolerances,  precautionary  measures  are  required. 


.  .  .  Assembly,  adjustment,  testing  and  sealing  takes  place  in  aur 
Air-Conditioned,  Temperature-Controlled  plant. 


...  All  jewels  and  pivots  are  cleaned  during  microscopic 


. .  .  All  meters  are  baked  at  180°  F.  for  16  hours  to  remove  possible- 
moisture  and  stabilize  all  components. 


.  .  .  Only  after  stabilization  is  accomplished  are  the  meters 
balanced  and  calibrated. 


.  .  .  Uncontaminated  environment  is  then  sealed  into  the  meter  by 
means  of  glass-to-metal  hermetic  sealing.  All  meters  are  tested  to 
determine  the  integrity  of  the  hermetic  seal.  ;  *  ■; 

New  York  .  . .  REPRESENTED  BY  .  .  .  Chicogo 

Blair-Steinberg  Co.  Walter  Berggren  &  Assoc. 


decreases  as  the  square  of  the  dis¬ 
tance  from  the  transmitter.  Table  I 
shows  distances  beyond  which  there 
would  seem  to  be  no  possibility 
of  a  premature  explosion  for  the 
transmitted  powers  shown.  The 
distances  given  are  based  on  the 
worst  possible  conditions  such  as 
wire  length  and  position  of  the  cir¬ 
cuit.  A  substantial  margin  of 
safety  is  also  included. 

The  induced  energy  picked  up  by 
the  blasting  cap  circuit  may  be  re¬ 
duced  substantially  by  application 
of  a  few  rules  of  thumb.  If  the 
wire  lengths  are  made  to  be  other 
than  half  or  one-quarter  the  radio 
wave  length,  induced  currents  will 
be  small.  The  wires  should  not  be 
parallel  to  the  transmitter  antenna 
nor  in  its  zone  of  maximum  radia¬ 
tion.  Induced  current  is  less  if  the 
wires  are  on  the  ground  rather 
than  suspended  a  few  feet  above  it. 
Additional  information  on  safe 
handling  of  such  devices  is  pre- 
•sented  in  the  E.  I.  DuPont  de  Nem¬ 
ours  and  Company  Technical  Serv¬ 
ice  Bulletin  No.  13. 


An  illustrated  Brochure  #PM1  is  available  on  request. 
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(continued) 


'  Spark  Speeds  in  the 
Audio  Region 

By  Joseph  F.  Swingle,  Jr. 

Rouaa  Physical  Laboratory 
■  University  of  Virginia 

I  Charlottesville,  Va. 

In  many  cases  where  a  triggered 
I  spark  gap  is  used  as  a  source  of 
I  light  the  question  arises  as  to  when 
j  the  spark  ceases  to  follow  the  input 
signal.  This  usually  occurs  be¬ 
cause  of  too  fast  an  input  signal. 
Figure  1  illustrates  the  setup  for 
a  situation  of  this  type. 

In  Fig.  1,  a  light  beam  from  the 
spark-gap  light  source  S  is  reflected 
from  a  revolving  mirror  located 
on  the  ultracentrifuge  shaft  and 
triggers  a  multiplier  phototube. 
The  output  is  amplified  and  drives 
a  thyratron  circuit  which  fires  the 


i 

FIG.  1 — Syitam  using  triggered  spork 
gap  as  a  source  oi  light 
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Several  Things  ^  to  Worry  About... 
When  You  Specify  Synkote  Coax  Cable 


Attenuation,  impedance,  shielding,  insu¬ 
lation,  velocity  of  propagation,  all  the 
worrisome  wire  factors  affecting  your 
final  signal  are  deptmdably  constant  in 
SYNKOTE  Coaxial  Cables. 

Manufactured  to  10  standard  specifica¬ 
tions,  SYNKOTE  Coax  Cables  are  avail¬ 
able  in  impedances  from  50  to  300  ohms 
.  .  .  insure  minimum  attenuation  and 
maximum  dependability  at  all  frequen¬ 
cies  and  under  most  conditions. 

For  specifications  other  than  standard, 
our  engineering  service  department 


will  be  glad  to  work  with  you.  Write 
today  —  your  inquiry  will  be  given 
prompt  attention 


DEPENDABLE 
Coaxial  Cable 

"Morf*  hy  fh»  milt  —  ttsftd  by  the  iNch" 


PLASTOID  CORPORATION 

42-61  24lh  STREET,  LONG  ISLAND  CITY  I,  NEW  YORK 


HOOK-UP  WIKI  AIKCKAPT  CAILI  •  TV  WIKI  •  COAXIAL  CAKLI  « 

I  .  M- 

NYLON  JACKITINO  •  HNM  TUMraATURI  WMM  •  MULH-CONOUaOR  CAIilS 
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ELECTRONS  AT  WORK 


I  AUO'O  £ 

0X'LLAT0«' 


FI  3.  2 — Circuit  lor  checking  to  tee  when 
the  spark  gap  ceases  (o  follow  the  input 
signal 


spark  gap  at  the  same  rate.  The 
problem  is  to  determine  when  the 
spark  gap  cea.ses  to  follow  the  input 
signal  and  hres  at  some  other  rate 
lower  than  the  input  signal. 

An  accurate  check  may  be  had 
by  driving  the  thyratron  with  an 
audio  oscillator  and  by  measuring 
the  voltage  to  ground  of  the  ca¬ 
pacitor,  see  Fig.  2.  The  capacitor 
voltage  will  decrease  as  the  fre¬ 
quency  of  the  input  increases  until 
the  gap  ceases  to  follow  the  trig¬ 
ger.  The  capacitor  voltage  then 
rises. 

Another  possible  method  is  to 
obseWe  the  output  of  a  communi¬ 
cations  receiver  on  an  oscilloscope 
while  the  gap  is  firing.  This  signal 
is  the  radiation  of  the  spark  gap. 
The  signal  may  be  measured  by  Lis- 
sajous  figures  and  the  point  where 
following  ceases  is  easily  deter¬ 
mined. 


CONTROL  PANELS  &  DESKS 


Kiuk^Bluk 


CUSTOM  BUILT 

ELECTRICAL  ENCLOSURES 


One  unit . . .  hundreds  ...  or  thousands,  in  any  shape  or  size. 
KIRK  &  BLUM  has  the  men,  equipment  and  experience  to 
fabricate  sheet  metal  enclosures  to  exacting  specifications. 
Put  our  45  years  of  experience  to  work  for  you  in  building 
custom  parts  and  assemblies  of  sheet  steel,  light  plate,  stain¬ 
less,  aluminum,  monel  and  other  alloys  in  gauges  to 

Write  today  for  your  copy  of  the  latest  KIRK  &  BLUM 
Electrical  Enclosures  Catalog.  For  prompt  quoution,  send 
your  prints  to  The  KIRK  &  BLUM  MFG.  CO.,  3211  Forrer 
Street,  Cincinnati  9,  Ohio. 


Electronic  Elevator  Touch 
Button 

An  interesting  use  of  electronics 
developed  in  recent  years  and  known 
as  the  electronic  touch  button  has 
been  installed  in  the  new  Chry.sler 
Building  East  in  New  York  City 
by  the  Otis  Elevator  Company. 

Figure  1  shows  a  sketch  of  a 
typical  elevator  fixture.  An  insu¬ 
lating  material  with  a  high  di¬ 
electric  constant  is  used  to  cover 
the  face  of  the  button.  An  elec¬ 
trically  conductive  material  coats 
the  back  of  the  button  and  makes 
contact  through  a  spring  with  a 
similar  coating  on  the  top  of  the 
tube.  The  button  forms  one  plate 
and  the  dielectric  of  a  capacitor. 

The  tubes  used  are  neon  diodes. 
Referring  to  Fig.  2,  as  long  as 
current  flows  through  the  tube,  a 


Control  Dotki  o  Cubiclot  o  lloctrlcol  Coblnott  and  Inclouirot 
Outdoor  lloctrlcol  Enclocuros  o  Initrumont  Ponolc  o  Control  Ponolt 
Troniformor  Tanks  o  Tost  Stands  a  Switch  Ooar  Houslnfls  #  Loovros 
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JIIVH  ON 
ONE  riECE 
NYION 
EORM 


NEW  JERSEY 


BUTTON 


ELECTRONS  AT  WORK  (continiKdl 


FiG.  1 — Sketch  ol  a  touch-button  iixture 

call  remains  registered.  No  call  is 
registered  when  current  flow  ceases. 

If  no  call  is  registered  and,  con¬ 
sequently,  no  current  is  flowing 
through  the  tube,  a  135-volt  d-c 
potential  exists  across  the  gap  be¬ 
tween  the  anode  and  cathode  of  the 
tube. 

This  potential  is  not  large 
enough  to  cause  conduction.  How¬ 
ever,  there  is  also  a  150-volt  a-c 
potential  between  anode  and  ground. 
When  a  person’s  finger  touches  the 
button,  the  distribution  of  electro¬ 
static  fields  inside  the  tube  is 
changed  sufficiently  for  the  tube  to 
ionize  and  start  conducting  current. 
Current  continues  to  flow  after  the 
person’s  finger  is  removed  because 
the  d-c  potential  will  then  maintain 
the  flow  of  current  after  it  has  once 
started. 

A  negative  pulse  of  voltage  is 
applied  to  the  circuit  when  an  ele¬ 
vator  answers  the  call.  This  reduces 
the  voltage  across  the  tube,  current 
flow  ceases  and  the  call  is  no  longer 
registered. 


in'iatuie  slip  nng  and 
commutator  assemblies 


•  «  IISaiRTED 

(OMTMT  Rims 

•  IIRC  VIITN  .US' 

•  lAIIIEI  WIRTN  JIS” 

•  IIM  tlRMEIEI  .Mr 

•  WEItHT  S.5  MRIHS 

(t/M  OINKEI 

•  IIHCS  UlREll 

FIRE  SHYER 

•  TRINISR  lESISTART, 
FIICTIOR  aiRmiZIHC 

SRRFRa  REPOSITS 

•  1N0  VOLT  HI-rOT 

lETWEEl  IIR«S 

•  COLOR  COOEO  LEAPS 


PROBLEM:  ULTRA  MINIATURIZATION  -  Design 
and  mass  produce  an  extremely  miniaturized  slip 
ring  assembly.  Reduce  diameter  of  rings  to  absolute 
minimum  to  lessen  torque  friction.  Maintain  micro¬ 
tolerances;  eliminate  accumulated  errors  common 
to  “assembled"  slip  rings. 

SOLUTION:  ELECTRO  TEC  EXCLUSIVE*  METHOD 

of  unitixed,  one  piece  con$tniction  provided  a 
prompt,  economical  solution  to  this  problem.  Final 
design  was  even  smaller  than  was  originally  speci* 
hed  and  tolerances  were  held  to  closer  limits. 
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CONNECTIONS 
TO  other  circuits 


FIG.  2 — SImplihed  schemotic  diagram 
of  the  touch-button  circuit 


TESTED  AT 
I2«000  tPM 


9  TIAT  tINGS 
WITHIN 
RADIUS 


Some  Exclushro*  One>Ri«<e  Construction  Ustd  in 
All  Electro  Tec  Assemblies 

Diameter  of  Electro  Tec  assemblies  range  from 
.045’  to  24'  cylindrical  or  flat.  Cross  sections  of  the 
rings  may  range  from  .005’  to  .060’  or  more.  Rings 
are  polished  to  a  jewel-like  finish  . . .  can  be  held  to 
four  micro-inches  or  better.  Regardless  of  size,  the 
same  exclusive  Electro  Tec  manufacturing  tech¬ 
nique  is  used  to  guarantee  precise  concentricity, 
higher  dielectric  strength,  longer  life  and  closer 
tolerances. 


WRITE  FOR  lITERATUREt 
A  compl«f«ty  iltwttrotpd.  f««r  peg*  fold*v 
coetoint  fvlt  ififormetien  on  El*<tr*  T*c 
Miniotwr*  Slip  Ringi  ComMutetert. 
D*t<rib*t  til*  Eiciwfiv**  method  of  con- 
itrtfcH**  iKet  liot  mod*  EI*<tro  T*<  tti* 
••eding  tuppli*r  to  Americo**  mojor  In- 
ttr*m*nt  menufocturert.  S*nd  Tor  your 
fro*  copy  todoy  on  cempony  t*H*rti*od. 


*ratents  pending 


ILiCTRO  TEC 

so.  HACKENSACK 


CORPORATION 


i  PRODUCTS  OF  PRECISION  CRAFTSMANSHIP 

BY  A  NEW  AND  REVOLUTIONARY  PROCESS 


gUclet®** 


In  the  famous  Quiet  Room  at  Bell  Laboratories,  this  young  volunteer 
records  speech  for  analysis.  Saentists  seek  to  isolate  the  frequencies 
and  intensities  which  give  meaning  to  words . . .  stripping  away  non- 
essential  parts  of  word  sounds  to  get  the  basic  “skeleton"  of  speech. 


timt  0  6  seconds 

Spectrograms  of  your>g  girl's  votes  (right)  and  man's  voice 
making  "uh"  sound  as  in  "up.”  Horizontal  bars  reveal  frepuerv 
ties  in  the  vocal  cavities  at  which  energy  is  concentrated.  The 
top  of  the  picture  is  6000  cycles  per  second.  Pictures  show  how 
child’s  resonance  bars  are  pitched  higher  than  man's. 


child  or  an  adult  ...  a  man  or  a  woman  .  .  . 
an  .American  or  an  Enirlishman — all  spteak  a  certain  word.  Their 
voices  differ  greatly.  Yet  listeners  understand  the  word  at  once. 
What  are  the  common  factors  in  speech  which  convey  this  infor¬ 
mation  to  the  hearer’s  brain? 

Bell  scientists  are  searching  for  the  key.  Once  discovered,  it 
could  lead  to  new  electrical  systems  obedient  in  new  ways  to  the 
spoken  word,  saving  time  and  money  in  telephony. 

Chief  tool  in  the  research  is  the  sound  spectrograph  which 
Bell  Telephone  Laboratories  developed  to  make  speech  visible. 
Many  kinds  of  persons  record  their  voices,  each  trying  to  duplicate 
an  electrically  produced  “imxlel”  sound.  While  their  voice  patterns 
are  studied,  a  parallel  investigation  is  made  of  the  way  human 
vocal  cords,  mouth,  nose  and  throat  produce  speech. 

Thus,  scientists  at  Bell  Laboratories  dig  deeply  into  the  funda¬ 
mentals  of  the  way  ^ople  talk,  so  that  tomorrow’s  telephone 
system  may  carry  your  voice  still  more  efficiently — offering  more 
value,  keeping  the  cost  low. 


rotlo  bor  1  to  bar  3 


The  word  "five."  Graph  showe  ratio  f requency  of  spectrogram 
bare.  The  solid  lir>e  is  for  a  girl  and  the  dotted  line  is  for  a  man. 
Note  the  similar  patterns  despite  pitch  differences.  Human 
hearirtg  extracts  the  speech  sounds  from  this  aort  of  pattern  in 
the  identiFicatiort  of  words.  Scientists  aim  at  machines  that  can 
do  the  same. 


Improving  telephone  service  for  America  provides  careers  for  creative  men  in  scientific  and  technical  fields. 


Tape-Cultiiifi  Fixtures  Speed  Production  of  Transformers 
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featured  in  this  issue: 


Tabs  of  adhesive  tape  or  cloth, 
widely  used  for  anchorinjr  coil  leads 
and  many  other  purposes  in  the 
production  of  electronic  equipment, 
present  a  cutting  and  dispensing 
problem  that  can  be  solved  in  vari¬ 
ous  ways  depending  on  the  speed 
and  volume  of  the  assembly-line  op¬ 
eration. 

UTiere  large  quantities  of  tabs 
are  needed  for  anchoring  leads  of 
coils  for  miniature  amplifiers,  the 
elaborate  cutting  fixture  and  dis¬ 
pensing  rack  arrangement  used  by 
Keystone  Products  Co.  in  Union 
City,  N.  J.  becomes  economically 
feasible.  Here  quarter-inch-wide 
U-shaped  channels  fit  into  slots  ar¬ 
ranged  i  inch  apart  on  two  alumi¬ 
num  disks.  A  friction  fit  keeps  the 
channels  in  position,  forming  a 
drum  that  can  be  turned  by  a  crank 


Rack  ior  lupporttng  Us:hann«U  with 
tape  tabi  alonqiide  cc,il-winding  ma¬ 
chine 
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OTHER  DEPARTMENTS 


in  use  at  Utility  Electronics  in  East 
Newark,  N.  J.  for  smaller  produc¬ 
tion  runs.  Slots  are  cut  lengthwise 
in  the  square  drum  at  the  desired 
tab  distance.  Dowel  rods  serve  as 
the  shaft  and  handle.  The  base  and 
frame  are  also  wood.  The  tape  is 
spirally  wound  over  the  arbor,  then 
cut  into  tabs  by  running  the  razor 
blade  along  each  groove  in  turn. 


R-F  Coil  Winder 


Coils  for  television  tuners  and 
similar  high-frequency  applications 
are  wound  more  efficiently  and  ac¬ 
curately  with  a  simple  hand-oper¬ 
ated  gear-train  arrangement  than 
with  elaborate  motor-driven  equip¬ 
ment  in  the  Television  Receiver 
Division  of  Allen  R.  DuMont  Labs., 


Tape-Cutting  Fixtures  Speed  Production 
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on  one  end  of  the  shaft. 

The  tape  to  be  cut  is  wound  spi¬ 
rally  on  the  channels  until  the  drum 
is  full.  A  razor  blade  or  sharp  knife 
is  then  run  alongside  each  channel 
in  turn  to  cut  the  tape  quickly  into 
tabs.  Cutting  on  one  side  of  each 
channel  gives  i-inch  tabs,  which  are 
the  shorte.st  that  can  be  obtained 
with  the  setup.  Tab  length  can  be 
increased  in  J-inch  intervals  by  ap¬ 
propriately  spacing  the  cuts. 

After  the  tabs  have  been  cut,  the 
channels  are  lifted  out  one  by  one 
and  placed  over  metal  pegs  on  the 
dispensing  rack.  For  a  half-inch 
tab,  half  its  length  projects  above 
the  channel  and  can  easily  be  pulled 
off  for  u.se. 

A  simpler  wood  cutting  drum  is 


Wood  iixiuro  used  at  Utility  □•etionlca 
ior  cutting  lap*  into  tabi 


KESTER 


KESTER  FLUX-CORE  SOLDER 


¥AST.  .  .  rAST€R .  .  .  fASnST 


fmST.  .  .  Kester  Plastic  Rosin-Core,  the  old  reliable,  always  does 
a  fast  job. 

FASTtK .  .  .  Step  up  the  tempo  with  Kester  “Resin-Five”  and  still 
retain  flux  stability. 

FASTtST..  .  For  high-speed  soldering,  unbelievable  flux  mobility.  You’ll 
want  Kester  “44”  Resin-Core  the  newest  of  all  Core  Solders. 


Free  Technical  Manual— writ*  for  your  copy  of 
“SOLDER  and  Soldaring  Tachniquo.” 


Ov«r  100,000  types 
Kester  Flux-Core  Solder 
ovoiloble 


Keste^ 

^OIDER 


KESTER  SOLDER  COMPANY 
4204  Wrightwood  Av«.«  Chicago  39 
Newark  5,  Now  J«rMy  •  Brantford,  Canada 
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Inierting  wire  in  hole  in  hinqed  leeer  oi  mandrel.  Pulling  handle  of  lorge  gear 
forward  to  Hop  windi  complete  r-f  coil  in  few  eecondt 


Inc.,  in  Ea.st  Paterson,  N.  J. 

Metal  pegs  inserted  in  the  large 
drive  gear  are  located  to  hit  against 
the  gear  bearing  supports  or  other 
stops,  limiting  the  motion  of  the 
gear  to  the  exact  angle  needed  to 
give  the  desired  number  of  turns  on 
the  coil  mandrel.  A  convenient 
handle  is  attached  to  the  large  gear 
for  moving  it  through  this  angle  to 
wind  a  coil.  By  changing  positions 
of  stops  and/or  changing  gear 
ratios,  coil  turns  can  be  changed. 

The  entire  mechanism,  including 
the  axle  for  the  spool  of  wire,  is 


Modification  oi  mandrel  for  obtaining 
preformed  hook  in  coil  lead 


mounted  on  a  heavy  metal  plate. 
From  the  spool,  the  wire  goes  over 
three  straightening  pulleys  to  a 
mandrel  having  on  its  end  a  hinged 
lever.  The  end  of  the  wire  is  in- 
.serted  in  a  hole  in  the  lever,  the 
hole  being  positioned  far  enough 
away  from  the  mandrel  to  give  the 
desired  lead  length.  With  the  wire 
in  position,  the  operator  pre.s.ses 
against  the  hinged  lever  lightly 
with  her  left  hand  to  keep  it  at 
right  angles  to  the  mandrel,  then 
pulls  the  gear  handle  forward  to 
its  stop  to  wind  the  coil.  The  wire 
is  clipped  at  both  ends  with  side¬ 
cutting  pliers,  and  the  hinged  lever 
is  straightened  out  so  the  completed 
coil  can  be  slipped  off. 

In  another  setup,  a  hook  is 
formed  in  the  starting  lead  of  the 
coil  by  using  a  modified  mandrel 
without  the  hinged  lever.  The  end 
of  the  wire  is  bent  around  a  metal 
tab  inserted  in  a  hole  in  the  man¬ 
drel,  as  shown,  and  the  coil  is  wound 
as  before.  The  tab  is  pulled  out 
after  winding  so  the  coil  can  be 
removed,  then  put  back  in  readi¬ 
ness  for  the  ne.xt  coil. 


Luniitiuted  Slacker  for  MafOK’tic  Amplifiers 


Use  of  a  Lamator  automatic  E-I 
lamination  stacker  speeds  produc¬ 
tion  of  magnetic  amplifiers  at  Key¬ 
stone  Products  Co.  in  Union  City, 
N.  J.  As  designed  for  this  par¬ 
ticular  application,  the  machine 
takes  three  coils  (one  for  each  leg 


of  the  core)  and  stacks  in  the 
laminations  from  the  bottom  rather 
than  from  the  top.  The  vertical 
storage  racks  each  contain  both  E 
and  I  laminations.  When  the  left- 
hand  rack  releases  an  E  for  feeding 
under  the  stack  already  in  the  coils. 


the  right-hand  rack  relea.ses  an  I; 
on  the  next  pa.ss  an  I  comes  from 
the  left  and  an  E  from  the  right,  for 
alternate  stacking  just  as  would  be 
dune  manually. 

A  split  pulley  on  the  motor  gear 
box  permits  adjusting  the  speed  of 
the  machine  for  optimum  operation 
without  jamming.  In  event  of  a 
jam,  the  operator  moves  a  lever  that 
slides  the  motor  forward  to  ease 
belt  tension,  then  removes  the 
jammed  laminations.  Bent,  off-size 
or  burred  laminations  are  common¬ 
est  cau.ses  of  jams. 

A  snap-action  switch  is  actuated 


Loading  E  laminotioni  into  on*  oi  Tsr- 
lical  racks  oi  stacker  ior  magnetic  am- 
piliiers.  lams  due  to  imperiect  lamina¬ 
tions  are  minimised  by  ieeding  in  lami¬ 
nations  irom  the  bottom  oi  the  stack,  so 
weight  oi  stack  olds  operation 


Partly  stacked  colls  oi  magnetic  ampli- 
iier.  Spring-loaded  cover  plate  oi  ma¬ 
chine  hides  laminations.  The  snap-ac¬ 
tion  switch  has  a  button  thot  is  pushed 
by  the  cover  plate  to  stop  the  machine 
when  the  coils  are  lull 
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•  WITHSTANDS 
250*’C 


«  HAS  HIGH  ^ 
SPACE  FACTOR 


•  EXCELIENT 
ELECTRICAL 
PROPERTIES 


If  smaller,  lighter  electrical  components  are  needed  in 
the  military  electronic  gear  or  aircraft  controls  you  are 
concerned  with,  investigate  the  use  of  CEROC  ST,  the 
newest  Sprague  magnet  wire. 

Application  of  a  single  Teflon  overlay  to  the  base 
ceramic  insulation  results  in  a  magnet  wire  which 
has  many  of  the  best  properties  of  both  Sprague’s 
CEROC  200  silicone-coated  ceramic-insulated  wire 
and  CEROC  T  double-Teflon  ceramic-insulated  wire. 

Complete  details  of  this  important  new  development 
are  given  in  Engineering  Bulletin  404,  available  on  letter¬ 
head  request. 

For  latest  information  on  CEROC  200  and  CEROC  T, 
write  for  Bulletins  401-B,  402-H,  and  403-C. 


QUICK  DELIVERY 

Immediate  deliveries  from  slock 
on  small  sample  quantities  of  all 
CEROC  wires  as  well  as  short 
delivery  cycles  on  production  runs 
are  now  in  effect. 

There  is  plenty  of  room  for  your 
orders  on  the  production  sched¬ 
ules  of  our  North  Adams,  Mass, 
and  Bennington,  VI.  plants  with 
their  newly -expanded  faciUlies. 


SPRAGUE  ELECTRIC  COIRPARV 

35  Marshall  Street,  North  Adams,  Massachusetts 
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Plunger  of  butt  itacker  U  here  detiver- 
ing  correct  number  of  E-E  Icnninationi 
lor  half  of  core  for  eingle-coU  unit 


Here,  in  a  versatile  instrument  of  advanced  design, 
are  all  the  things  you  need  for  complete  oscillo¬ 
graphic  recording.  The  Hathaway  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  ore 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  capabilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 

Til*  newest  features  include: 

QUICK-CHANGE  TRANSMISSION  fully  undetud  with  gears 
running  in  oil  to  previd*  indantameus  salactien  of  16  rocerd 
speeds  ever  the  range  of  120:1 

CHART  TRAVEL  INDICATOR  provides  continuous  indication 
of  chart  motion.  Operator  knows  instantly  by  flashing  lamp 
if  anything  should  happen  to  interfere  with  chart  motion 
FULL-RESILIENT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  isolates  all  possible  vibration  and  makes  possible  the 
oso  of  modem  super-sensitive  galvanometers 
NEW  GALVANOMETER  STAGE  accommodates  all  Hathaway 
gahranomater  for  recording  miHiamperes,  microamperes, 
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by  the  risinK  stack  in  the  coil-s,  to 
stop  the  machine  automatically 
when  the  desired  thickness  of  stack 
is  attained.  The  stacker  is  made  by 
LaCesa  Engineering  Corp.,  5910  VV. 
Division  St.,  Chicago,  111. 

For  smaller  transformers  using 
butting  E-E  stacks  without  inter¬ 
leaving,  Keystone  speeds  assembly 
of  cores  with  a  special  LaCesa  butt 
stacker  operated  by  a  foot  lever. 
This  delivers  exactly  the  correct 
number  of  laminations  for  each  half 
of  the  core. 

When  the  foot  lever  is  pressed, 
an  accurately  machined  plunger 
moves  forward  under  cam  action  to 
push  the  laminations  out  to  the 
fingers  of  the  operator,  for  immedi¬ 
ate  insertion  in  the  single  coil.  A 
similar  stack  is  in.serted  from  the 
other  side  of  the  coil  to  complete 
the  core.  An  accurately  positioned 
stop  bar  prevents  unwanted  lami¬ 
nations  from  coming  out  when  the 
plunger  moves  forward. 


NEW  RECORD-UNGTH  CONTROL  AND  NUMBERING  SYSTEM 
dodgnod  for  lang,  troublo-froo  Mrvko  under  all  kind*  af 
ambient  conditien* 

All  the  other  valuable  foaturot  are  retained,  such  at 
PRECISION  TUNING-FORK-CONTROLLED  TIMING  SYSTEM 
producet  either  1/|0-tecend  or  1/l00-te<end  time  linet 
ocrett  theet 

WIDE  RANGE  OF  OALVANOMHER  TYPES  AND  CHARACTER¬ 
ISTICS  provide  for  almatt  any  retording  requirementt.  Nat¬ 
ural  fr^uenciet  to  10,000  cpt.  Sentilivitiet  to  50,000  mm 
per  mo,  tingle  and  polyphate  wottt 
DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  200  FT. 
IN  LENGTH,  width  to  10  inchet 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  BRILLIANCY  CONTROL 
12  TO  92  ELEMENTS 

Whatever  your  needs  may  be,  investigate  the  NEW  Type  S-B 
Otcillegreph  and  its  170  types  of  galvanometers  —  the  most 
versatile  equipment  in  existence  for  general-purpose  oppli- 
COtiOAS. 

WMTl  fOH  BULLBTIM  281-K  fOk  OiTAILS 


Cart  for  Pass-Along  TV  Line 

Either  an  ordinary  surfaced  bench 
or  angle-iron  rails  can  be  used  with 
the  furniture-caster  cart  developed 
for  Tele-tone’s  television  receiver 
as.sembly  line.  With  rails,  the  free- 
swiveling  casters  and  the  flat  ply¬ 
wood  base  of  the  cart  keep  it  mov¬ 
ing  straight  down  the  line.  On  a 
flat  bench,  a  fifth  ball-bearing  wheel 
mounted  vertically  under  the  cart 


INSTRUMENT  COMPANY. 

1115  SO.  ClAIKSON  STICCT  •  DINVf  t  la  COIOIADO^ 
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to  provide  the  ultimate  in  electrical  insulation 


MIRAGIAS  TAPES  ora  avoilobta  in  a  wida  voriaty  of  width*,  Ihicknatsas  nnd  (tyla*,  for  practically 
avary  alactrical  insulation  roquiromont  wharo  high  dimansional  stability  and  tansils  strangth  ara  dasirad. 
Continuous  filomant  MIRACLAS  TAPES  ara  suppliad  in  thicknassos  ranging  from  .003"  to  .01 S"  and  in 
widths  from  H"  to  I  Vi".  Madium  waova  tapas,  for  machino  taping,  ranga  in  thicknassos  from  .OOS"  to 
.015"  whila  tight  waova  tapas  for  manual  taping,  ranga  in  thicknassos  from  .003"  to  .007"  only. 
Stapla  fibar  tapas  in  thicknassos  from  .010"  to  .025"  and  widths  from  Vs"  to  1V%"  ara  also  ovoilablo  for 
applications  whara  spaco  is  not  a  primary  considaration  or  wharo  a  moro  rasiliant  wroppar  is  wantad. 


Write  /or  a  copy  of  the  MIRAGIAS  TAPE  BULUTIN 


A  PARTIAL  LIST  OP  M-R  PRODUCTS:  FISERGIAS  VARNISHED  TUSINO.  TAPE  AND  CLOTH  • 
INSULATING  PAPERS  AND  TWINES  •  CARLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION 
TAPE  AND  SPLICE  •  TRANSFORMER  COMPOUNDS  •  FIIERGLAS  SATURATED  SLEEVING  •  ASRESTOS 
SLEEVING  AND  TAPE  •  VARNISHED  CAMSRIC  CLOTH  AND  TAPE  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH. 
TURING  •  FISERGLAS  SRAIDED  SLEEVING  •  COnON  TAPES.  WESSINGS  AND  SLEEVINGS  •  IMPREG¬ 
NATED  VARNISH  TUlING  •  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUSINO 
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Lem  holder  deeieed  by  RCA  enqineen 
to  aid  Inspector  in  checking  clearancei 
between  parte  on  eubminiature  pluq-ii 
i-i  amplifier  stage 


1501  W.  Congress  St., Chicago  7, 
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Three-purpose  chassis  carl  for  teleTision 
I  receiver  assembly  line 

I  runs  betrt’een  two  closely  spaced 
1  anKle-iron  strips  screwed  to  the 
'  bench.  This  wheel  is  at  the  lead¬ 
ing  end  of  the  cart. 

For  a  powered  conveyor  line,  a 
roller-chain  conveyor  can  be  run  be¬ 
hind  or  under  the  line,  with  rods 
projecting  from  the  chain  to  engage 
some  part  of  the  cart. 


Quality  control  of  the  components  of  EICOR  products  is 
maintained  by  innumerable  inspections  and  tests.  And  such 
thoroughness  pays — it  assures  reliable  motors  and  dynamotors 
for  our  Armed  Forces — it  helps  us  produce  perfect  units,  faster. 

For  example/  the  insulation  tester  illustrated  was 
designed  and  built  by  EICOR  engineers  expressly  for  applying 
high  potential  stresses  between  certain  insulated  components. 
Such  tests  are  made  between  high  or  low  voltage  windings 
and  ground;  from  high  to  low  voltage  windings;  from  field 
coils  to  ground,  and  between  other  parts,  depending  on 
the  type  of  the  unit.  Every  motor  and  every  dynamotor, 
large  or  small,  must  “take  it”  at  a  specified  voltage  as 
a  routine  part  of  production  testing. 

Long  experience  in  this  highly  specialized  field  has 
helped  earn  an  enviable  reputation  for  EICOR  products. 
This  experience  may  be  of  considerable  assistance  to 
you  when  rotary  electrical  equipment  is  a  factor 
in  your  post  war  planning. 


Magnifying'-Glass  Holders 

For  inspecting  connections  and 
checking  clearances  in  intricate 
subminiature  assemblies  for  mili¬ 
tary  and  commercial  electronic 
units,  magnifying  lenses  are  becom¬ 
ing  more  and  more  es.sential.  Va¬ 
rieties  of  holders  for  these  lenses 
are  becoming  almost  as  numerous 
as  for  soldering  irons,  in  commer¬ 
cial  as  well  as  homemade  versions. 
Three  examples  are  shown,  along 
with  a  modification  of  one  holder 


Want  an  oscilloscope  camera  NOWI 


Fairchild  Oscillo-Rccord  C’aincras  are  now  a\ailable  from  stock  for 
immediate  shipment.  With  these  units  you  can  make  permanent  photo¬ 
graphic  records  of  oscilloscoiie  traces,  thereby  eliminating  possible 
errors  in  making  hand  sketches  from  memory.  In  time-saving  and  con¬ 
venience  alone,  these  cameras  will  pay  for  themselves  many  times  over. 


FAIRCHILD  OSCILLO-RECORD  CAMERA 
IS  UNUSUALLY  VERSATILE 

Users  of  the  Fairchild  Oscillo-Record  Camera  like  its  versatility.  De¬ 
signed  for  both  still  and  continuous-motion  photography  on  35-mm  film, 
it  records  non-recurring  phenomena  that  are  too  rapid  for  visual  study, 
others  that  are  so  slow  that  continuit>'  is  lost,  and  thb  occasions  where 
very  high-speed  transients  are 
combined  with  \ery  slow-speed 
phenomena.  For  some  idea  of  the 

types  of  jobs  this  instrument  can  \  . 

do,  study  the  examples  at  the  left. 

Each  solves  a  particular  problem.  | 3. 
Oscillo-Record  camera  users  es-  / 

pecially  like  its:  ^  / 

•  CONTINUOUSLY  VARIABLE 

SPEED  CONTROL -1  in/min.  to  nMB 

3600  in/min. 

•  TOP  OF  SCOPE  MOUNTING 

that  leaves  controls  easily  acces¬ 
sible.  1.  Camera,  2.  periscope,  3.  electronic  speed 

control.  Accts»orits  includo  400'  ond  leOOO* 
ft.  film  mogoztncs,  mo90zin«  exfoptor  ond 
motor«  univorMil  mount  for  Comoro  ond  pori* 
scopOe  binoculor  split-boom  vtowor. 


ScoR*  loMit*  filM 

Singlo-fromo  pKotogrophy  of  stotlonory  pot 
torn!  using  o  continuously  running  swoop. 


ScoRt  liooft  FilM  Rccordiof 

Singlo-fromo  photography  of  singlo  tronsionts 
using  o  singlo  swoop. 


O  PROVISION  FOR  3  FILM 

LENGTHS-100,  400  or  1,000  feet. 


ScoR*  Imofo  FilM  Rtcordiof 

Continuous-motion  photography  employing  Film 
motion  os  a  timo  bose. 


FAIRCHILD  TAKE-UP  CASSEHE  FOR  SHORT  RUNS 


Whero  only  a  fow  picturos 
oro  required  for  quick  de> 
veiopment  and  study,  a  small 
Take>up  Cassette  is  ovail- 
able  as  on  accessory.  The 
convenience  afforded  by  this 
unit  results  in  the  saving  of 
considerable  time  in  hon* 
dling  short  runs  ond  reduces 
film  wastage  to  a  minimum. 
It  is  easily  ottoched  to  the 
top  of  the  comera  by  meons 
of  on  adopter.  A  built-in 
knife  permits  short  lengths 
of  exposed  film  (up  to  10 
feet)  to  be  cut  off  ond  re¬ 
moved  with  the  cassette  for 
developing. 


$c*R«  Im«|«  FiIm  Re<«rSiH 

Continuous-motion  photography  employing 
oscilloscope  sweep  os  a  time  bose. 


FILM  MOTION  FILM  MOTION 

TIME  lASE  AND  SCOPE  SWEEP 

Continuous-motion  phetogrophy  employing 
combination  of  film  motion  ond  oscilloscope 
sweep  os  o  time  bose. 


Complete  information  about  applications  and  operation 
of  both  the  Fuircliild  Oscillo-Kecord  Camera  and  the 
Fairciiild-Polaroid  Oscilloscope  Camera  is  available. 
\\’rite  today  to  Fairchild  Camera  and  Instrument  Cor¬ 
poration,  88-06  Van  M’yck  Boulevard,  Jamaica  I,  Sew 
York,  Department  J20-18A-1. 


OSCILLOSCOPE  RECORDING  CRMERRS 
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fRODUCTION  TECHNIQUES  (contiiiiied) 


Many  voriationt  from  ttondards  ar«  ovoilabU  whtrt  th«  quonlitics  juttify  iptcial 
production.  Thoto  voriotiont  inctudo:  spoeiol  copocifanctt,  .030  spocing,  spociol  shofts 
ond  btoringi,  dynomicolly  bolonctd  rotors,  special  contacts,  etc. 


For  additional  description  of  E  and  F  capacitors 
as  well  as  the  complete  JOHNSON  line  of  out¬ 
standing  capacitors,  write  for  catalog  701 -A7 


JOHNSON 


CAPACITORS 


Presenting  JOHNSON  E  and  F  capacitors.  De¬ 
signed  to  hove  the  best  possible  capacity/volume 
rotio  for  their  rotings,  they  waste  no  spoce. 
Rigidity,  quality  moteriats  and  low  losses  qualify 
them  for  the  most  exacting  opplicotions. 

CONSTRUCTION 

Aluminum  plates,  .033''  thick  with  rounded  edges. 
Heavy  oluminum  end  fromes  with  U"  oluminum  tie 
reds.  Dense  molded  Steotite  insuloters  combine 
strength  and  minimum  electricol  losses.  Shafts  ore 
U"  stainless  steel  with  reor  extensions.  Codmium 
plated,  phosphor  bronse  rotor  contacts;  duol  models 
hove  center  rotor  conloct  for  electrical  symmetry. 
Normol  mounting  is  with  stator  up  providing  lew 
copocity  to  ground  and  effectively  reducing  the  mini¬ 
mum.  Both  end  frames  drilled  and  topped  6-33  for 
optienol  ponel  mounting.  Brockets  supplied  for  in¬ 
verted  mounting  or  mounting  of  accessories. 


E.  F.  JOHNSON  CO. 

WASECA,  MINNESOTA 


I  for  supporting  the  subminiature 
I  chassis  itself. 

A  large  battery  clip  screwed  to 
I  the  rod  of  a  ball-and-socket  base 
serves  as  holder  for  a  conventional 
reading  glass  used  at  an  AN/PRC- 
10  inspection  position  in  RCA’s 
Camden,  N.  J.  plant.  The  inspector 
*  here  uses  a  piano-wire  feeler  to 
check  clearance  between  the  com- 
I  ponents  and  the  chassis  of  a  plug-in 
;  stage.  Holding  pressure  on  the  steel 
i  ball  can  be  adjusted  by  loosening  or 
tightening  one  of  the  screws  that 
fasten  the  socket  casting  to  the 
wood  base. 

By  brazing  semicircular  pieces 
to  the  jaws  of  the  battery  clip,  RCA 
methods  engineers  modified  this 
same  holder  to  support  the  plug-in 
chassis  during  assembly.  The  cir¬ 
cular  jaws  permit  rotating  the  plug- 
j  in  base  readily  for  work  on  both 
sides,  and  the  fixture  itself  can  be 


PANEL  SPACE  REQUIRED; 


Typ«  E,  3^"  wid*  x 
3-19/33"  high;  Typ«  F, 
3-1/16"  wid*  X  3"  high. 
''L"  dimtntion  it  nominal 
iongth  oxcluding  shaft 
•xtontient.  Mounting 
dimoniion  it  7/16"  mort 
than  ''L"  dimontion. 


Modliicatlon  of  RCA  banory-cUp  iixtura 
lor  holding  plug-in  stag# 


TYPE  E  SINGLE 

SECTION 

Cop.  p«r  S«cf. 

• 

Numbtr 

Cot.  No. 

Typt  No. 

Mom. 

Min. 

Spocing 

Plates 

L 

154-1 

350E20 

244 

12 

.045" 

23 

J-V'f" 

154-3 

350E30 

353 

15 

.045" 

33 

3>*:;j" 

154-3 

500E20 

488 

19 

.045" 

45 

4>-’ t-" 

154-4 

35E30 

39 

8 

.075" 

6 

IJiVj.- 

154-5 

50E30 

52 

9 

.075" 

8 

I'-ll." 

154-6 

70E30 

73 

9 

.075" 

11 

2'-t 

154-7 

100E30 

100 

11 

.075" 

15 

2*'|h" 

154-8 

150E30 

154 

14 

.075" 

23 

3m.;" 

154-9 

250E30 

251 

20 

.075" 

37 

154-10 

350E30 

347 

25 

075" 

51 

6-  t.;" 

154-11 

3SE4S 

•38 

9 

.125" 

9 

154-12 

50E45 

S3 

11 

.125" 

12 

154-13 

70E4S 

74 

13 

.125" 

17 

154-14 

100E4S 

101 

16 

.125" 

23 

41*-; 

154-15 

150E45 

145 

20 

.125" 

33 

6V,.." 

154-16 

250E45 

241 

32 

.125" 

55 

9'‘].." 

TYPE  E 

DUAL 

SECTION 

154-501 

200E020 

200 

10 

.045" 

19 

S' '8" 

154-502 

300ED20 

312 

13 

.045" 

29 

6-1  :r." 

154-503 

50ED30 

52 

8 

.075" 

8 

4t,j" 

154-504 

70ED30 

72 

8 

.075" 

11 

4l*‘?." 

154-505 

100ED30 

99 

10 

.075" 

15 

SH" 

154-506 

1SOE030 

153 

13 

.075" 

23 

7'  11." 

154-507 

200ED30 

196 

15 

.075" 

29 

8H" 

154-508 

50ED4S 

52 

10 

.125" 

12 

6Vu'. 

154-509 

70ED45 

74 

12 

.125" 

17 

7‘  ur 

154-510 

100ED45 

100 

15 

.125" 

23 

TYPE  F  SINGLE 

SECTION 

155-1 

35F20 

35 

7 

.045" 

6 

1i.v,..p* 

155-2 

50F20 

54 

8 

.045" 

9 

155-3 

70F20 

66 

8 

.045" 

11 

155-4 

100F30 

106 

10 

.045" 

17 

2'/4" 

155-5 

150F30 

154 

12 

.045" 

25 

2't" 

155-6 

350F20 

252 

17 

.045" 

41 

4W;." 

155-7 

35F30 

36 

8 

.075" 

9 

r/e" 

155-8 

50F30 

52 

9 

.075" 

13 

2'-n" 

155-9 

70F30 

67 

11 

.075" 

17 

2-%." 

155-10 

100F30 

99 

14 

.075" 

25 

3"S;" 

155-11 

150F30 

148 

16 

.075" 

37 

4^8" 

>• 

TYPE  F 

DUAL 

SECTION 

155-501 

50F020 

53 

7 

.045" 

9 

3VY" 

155-502 

70FD20 

66 

7 

.045" 

11 

3-*  •" 

155-503 

100FD20 

104 

9 

.045" 

17 

4”  1.." 

155-505 

200FD20 

202 

14 

.045" 

33 

7'  :  " 

155-506 

50F030 

51 

8 

.075" 

13 

4-' 

155-507 

70FD30 

66 

10 

.075" 

17 

5-V;." 

155-508 

100FD30 

99 

13 

.075" 

25 

7- 1.," 

j  •  Nominal  Voluet 

CRUCIBLE  first  name  in  special  purpose  steels 

PERMANENT  ALNICO  MAGNETS 

CRUCIBLE  STEEL  COMPANY  OF  AMERICA.  GENERAL  SALES  OFFICES,  OLIVER  BUILDING,  PITTSBURGH  30,  PA. 

STAINLESS  •  REX  HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 


ALNICO 

MAGNETS 


KEEP  COSTS  DO¥fN ... i 

automatic  production  that  gives  quality  control  ^ 

\ 

.Mnico  niagnctii  have  been  getting  smaller  and  lighter,  thanks  to  pro-  = 
ductiun  techniques  in  use  at  Crucible.  Automatic  machinery  cuts  the  ~ 
possibility  of  human  error  to  a  minimum,  so  rejections  are  low.  This  t 
helps  to  maintain  stable  price  levels  in  the  face  of  rising  material  and  ^ 
labor  costs.  At  the  same  time.  Crucible's  rigid  inspection  standards  - 
and  attention  to  quality  have  developed  a  magnet  with  the  highest  gap  = 
flax  per  unit  weight  of  any  on  the  market,  \ 

Today,  Crucible  can  offer  lighter,  magnetically  stronger  Alnico 
magnets  because  of  these  automatie  production  techniques  developed 
over  the  sixteen  years  that  we  have  been  producing  the  Alnico  alloys. 
.\nd  behind  our  familiarity  with  permanent  magnets  lies  more  than 
52  years’  experience  with  speeialty  steelmaking.  Let  us  advise  you 
on  your  magnet  problem. 


An  automgfk  h«at  trtat  mochin*.  Production  it  about  3  times  that  possible 
with  monuol  methods  while  quality  is  held  within  very  close  limits. 


CRUCIBLE 
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PYROFERRIC  IRON  CORES  are  sci¬ 
entifically  manufactured,  under 
strictest  quality  controls  and  rigid 
maintenance  of  close  electrical  and 
mechanical  tolerances. 


PYROFERRIC  services  are  available  for 
the  er^gineering  of  your  core  production 
requirements  .  .  .  write  for  catalog  72, 
which  gives  complete  powdered  iron 
core  information  such  as  the  manufac¬ 
ture  of  iron'cores,  their  electrical  proper¬ 
ties,  materials,  design  considerations, 
standardization  data,  uses,  and  contains 
other  useful  information. 


671  lAST  716  ST. 


NCW  YORK  67. 


(continued) 


PRODUCTION  TECHNIQUES 


Maqnulic  holder  lot  lupportinq  4-powci 
two-inch  magnifying  lent  on  ferrous  sur¬ 
face 


set  at  the  most  convenient  angle 
f(ir  each  stage  of  assembly  work. 

At  another  inspection  position  in 
the  same  RCA  plant,  a  standard 
Bausch  and  Lomb  magnifying-lens 
holder  is  used  to  obtain  a  greater 
range  of  height  adju.stment. 

For  greater  magnification,  a  two- 
lens  4-power  magnifier  is  now  avail¬ 
able  from  Enco  Mfg.  Co.,  4524  W. 
Fullerton  Ave.,  Chicago  39,  Ill., 
along  with  a  magnetic  base  holder 
that  grips  to  any  ferrous  surface 
and  has  a  magnetic  pull  of  about 
50  lb. 


Salvaging  Tungsten 

An  ultrasonic  vibrator  operating  at 
27,000  cycles  per  second  is  used  to 
remove  glass  beads  from  tungsten 
rods  taken  out  of  defective  vacuum 
tubes  at  Raytheon’s  Waltham. 
Ma.ss.  plant.  When  the  tungsten 


To  remove  adhering  gloM,  operator 
intertt  rod  in  hole  in  end  of  ultraeonic 
vibrator 
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SPEGRUM 

ANALYZER 


Polarad's  Model  LSA  Spectrum  Analyzer  is  the  result  of  years  of 
research  and  development.  It  provides  a  simple  and  direct  means 
of  rapid  and  accurate  measurement  and  spectral  display  of  an 
r.f.  signal.  i 


Outstanding  Features: 

^  Continuous  tuning. 

^  Frequency  marker  for  meosuring  fre¬ 

^  One  tuning  control. 

quency  differences  0-25  MCS. 

.  5  KC  resolution  at  all  frequencies. 

^  Only  four  tuning  units  required  to 

• 

cover  entire  range. 

^  250  KC  to  25  MCS  display  at  all  fre¬ 

quencies. 

^  Microwove  components  used  latest  de¬ 

^  Tuning  dial  frequency  accuracy  1  per¬ 

sign  non-contacting  shorts  for  long 
mechanical  life. 

cent. 

t 

^  No  Klystron  modes  to  set. 

^  Broadband  attenuators  supplied  with 

Mozimum  frequency  coverage  per  dol- 
lor  invested. 

\ 

I 

equipment  from  1  to  12  KMC. 

0  5  inch  CRT  disploy. 

\ 

Where  Used: 

Polarad's  Model  LSA  Spectrum  Analyzer 
is  a  laboratory  instrument  used  to  provide 
a  visual  indication  of  the  frequency  of 
distribution  of  energy  in  an  r.f.  signal  in 

measure  the  frequency  of  radio  ond  or 
radar  signals. 

3.  Check  the  spectrum  of  magnetron  os- 
cillotors. 

j 

1 

1 

the  range  10  to  21,000  MCS. 

1 

Other  uses  are: 

4.  Measures  noise  spectra. 

1.  Observe  and  measure  sidebands  as¬ 

5.  Check  ond  observe  tracking  of  r.f. 

1 

sociated  with  amplitude  and  frequency 

components  of  a  rador  system. 

1 

modulated  signals. 

6.  Check  two  r.f.  signols  differing  by  o 

I 

2.  Determine  the  presence  and  accurately 

small  frequency  separation. 

1 

Write  for  Complete  Details 

Palarad 
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(continued) 


PRODUCTION  TECHNIQUES 


GET  THE 


rod  is  inserted  in  a  small  hole  at 
the  end  of  the  vibrator  all  glass  on 
the  rod  disintegrates  instantly. 
The  former  manual  hammering-off 
of  the  glass  was  much  slower  and 
often  resulted  in  cracked  pieces  of 
tungsten  that  were  unfit  for  further 
use. 

Other  glass-sealing  alloys  can  be 
salvaged  by  the  same  method,  with 
similar  savings  in  critical  materials 
such  as  cobalt  and  nickel. 


Product  ion-Floor  Carls 

Removable  steel  shelves  almost 
double  the  capacity  of  carts  used 
for  transporting  and  storing  fin¬ 
ished  chassis  units  and  larger  com¬ 
ponents  on  the  production  floor  at 
Utility  Electronics  in  East  Newark, 
N.  J. 

Metal  brackets  were  welded  to 


WHEN  YOU  BUY  FILTERS 


RESPONSE  CURVES  and  cases  may  look  alike,  but  component 
quality  and  internal  construction  are  the  things  that  determine 
dependability— in  a  filter,  and  in  the  associated  equipment. 


TO  BE  SURE  components  are  the  best,  Lenkurt  presses  its  own 
cores,  winds  the  coils,  and  subjects  all  pans  to  the  most  rigor¬ 
ous  checks  possible. 


IN  A  LENKURT  FILTER,  pans  are  firmly  fastened  to  sturdy 
headers,  conneaions  made  to  rigid  terminal  boards.  Units  are 
impregnated,  cased,  and/or  hermetically  sealed  as  required. 


LENKURT  FILTERS 


arc  engineered  and  built  to  your  most  ex¬ 
acting  specifications  on  delivery  schedules  to  meet  any  quantity 
need  by  Lenkurt  Electric  Company— largest  independent  man¬ 
ufacturers  of  telephone  toll  transmission  equipment. 


mKurt  electric 

LLES  COMPANY 

liCRirloR  1  Californio 


Inserting  extra  shell  in  cart  to  increase 
capacity 
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Agaih  it's  ®  $/u4fVN(A| 


-25-9/32  inches- 

BIGGER  HEREI 


1 

f 

t 


1 


Now  with  a  New  27- inch  Rectangular  Picture  Tube 


Again  Sylvania  steps  ahead  with  a  big  all-glass 
picture  tube  to  meet  your  demands  for  larger 
sets  and  larger  screens. 

This  tube  is  designed  for  easier,  more  com¬ 
fortable  viewing.  It  employs  a  neutral-density, 
gray  filter  face  plate.  The  tube  is  magnetically 
focused  and  deflected.  Equipped  with  an  ion 
trap  gun  ....  no  external  conductive  coating. 

'  NEW  COMPACT  DESIGN 

Here  is  a  big  tube  that’s  actually  shorter  in 
depth  to  overcome  many  cabinet  design  prob¬ 
lems.  By  employing  a  deflection  angle  of  90 


degrees,  the  over-all,  front-to-rear  dimension 
of  this  tube  has  been  held  to  only  22ii  inches. 

For  full  detailed  data  and  characteristics  of 
this  latest  Sylvania  picture  tube,  write  today  to 
Sylvania  Electric  Products  Inc.,  Dept.  R-1407,  • 
Emporium,  Pa. 


UM  1MQ;  lOmM  new  INU;  aECTMK  nMRTS:  EUC1IMC  IQ1  FUKKOn  INB.  FRim.  SRN  nMK.IMK  KKB;  UM  MR;  mOUm.  miMM  SD 
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(continued) 


':i 


the  an}?le-iron  framework  of  the 
cart  to  serve  as  supports  for  three 
additional  shelves,  centered  between 
the  four  original  shelves,  for  use 
when  handlintr  smaller  units.  An 
added  advantage  of  the  technique 
is  reduction  in  the  total  number  of 
carts  and  hence  of  floor  space 
needed  for  cart  storage.  The  tech- 
ni<iue  was  introduced  by  J.  P. 
Breickner,  production  manager  of 
the  plant. 


Uiitpiit  Transformer  Tester 

Bv  CURT2S  R.  Schafer 

The  Liquidomt  ter  Corp. 

Long  Island  City.  N.  Y. 

Five  electrical  characteristics  of  a 
.servo-.system  output  transformer 
are  checked  automatically  by  the 
production-type  te.st  .setup  shown. 
When  the  operator  inserts  a  trans¬ 
former  in  the  test  fixture,  plate  and 
screen  voltages  are  automatically 
applied  by  means  of  a  switch  built 
into  the  fixture. 

I  Correct  phasing  of  the  trans- 
I  former  is  checked  by  noting  the  di- 


Hermetically  sealed  output  '.ronsformers. 
I  used  to  couple  the  electronic  ampliiiei 
to  the  two-phase  motor  oi  a  seli-ba’.anc- 
ing  bridge  used  in  capacitance-type  air¬ 
craft  gasoline  gages,  are  checked  com¬ 
pletely  in  a  few  seconds  when  inserted 
I  in  socket  on  box  in  foreground 
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keeping  communications  ON  THE  BEAM 


PRODUCTS 


the  JK 
FD~12 


FREQUENCY  AND 
MONITOR  MODULATION 


Monitors  any  ^our  frequencies 
anywhere  between  25  me  and 
175  me,  checking  both  fre¬ 
quency  deviation  and  amount 
of  modulotion.  Keeps  the 
‘'beam*'  on  ollocation;  guoran- 
tees  more  solid  coverage,  tool 


JK  tTMmiUUO 
H-tT  emrtTAL 


CRYSTALS  FOR  THE  CRITICAL 

The  small,  compact  H-17  is  designated 
as  a  military  type  crystal  for  its  use  in 
mobile  units  common  to  the  military. 
Frequency  range:  200  kc  to  100  me. 
Hermetically  sealed  holders;  wire* 
mounted,  silver-plated  crystals. 


Dawn  or  dusk,  it  doesn't  matter.  These  heroes  of  the 
high  wires  arrive  to  stop  power  trouble  before  it  starts. 
Their  "nose  for  disaster"  is  in  the  service  truck,  in  the 
mobile  radio  unit  which  often  relies  on  JK  crystals  and 
monitors  to  keep  their  assigned  radio  frequency  on 
the  beami 
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CHICAGO  TRANSFORMER 


DIVISION  Of  CSSCX  Wife  COKPOKATION 


inside  this  package  on  your  Jobber’s  shelf 


PRODUCTION  TECHNIQUES 


(continved) 


TRANS¬ 
FORMER 
UNDER  TEST 


E-446y 


is  the  world’s  toughest  transformer 


Output  tronsionner  tail  citcuil 


rection  of  rotation  of  a  pointer 
attached  to  the  shaft  of  the  panel- 
mounted  load  motor.  The  primary 
inductance  with  d-c  flowing,  the  in¬ 
sertion  loss,  the  turns  ratio  and  the 
power-handling  ability  are  all 
checked  by  noting  the  a-c  voltage 
across  one  phase  of  the  motor,  as 
all  four  characteristics  will  effect 
this  voltage. 

The  milliammeter  in  the  cathode 
circuit  of  the  type  6005  Arinc  tube 
serves  as  a  built-in  tube  checker, 
providing  a  continuous  check  on  the 
test  setup  itself.  The  equipment 
was  constructed  by  Arthur  Hull  of 
The  Liquidometer  Corp. 


^  C-TYPE 

With  10'  colot-coded 
leads  brought  out 
through  fibre  board 
base  cover.  Lead  ends 
are  stripped  and  tinned 
for  easy  soldering. 
Flange-mounted  unit. 


there’s  nothing  tougher 
than  CHICAGO 

\  “Stahd-itt-Steel"  construction 

CHiCAGO“New  Equipment"  transformers 
(available  in  3  mountings)  feature  one- 
piece  drawn-steel  cases — the  strongest, 
toughest,  best-looking  units  you  can 
buy.  The  one-piece  seamless  design, 
enclosing  an  electronically  perfect  con¬ 
struction,  provides  the  best  possible 
electrostatic  and  magnetic  shielding, 
with  complete  protection  against  ad¬ 
verse  atmospheric  conditions.  For  every 
application:  Power,  Bias,  Filament, 
Filter  Reactor,  Audio,  MlL^T-27,  Step- 
down — ask  your  electronic  parts  dis¬ 
tributor  for  CHICAGO  "Sealed-in-Steel” 
Transformers — the  world’s  toughest 
with  that  extra  margin  of  dependability. 


Magnet-Wire  Container 

Two  identical  parts  of  molded  fiber 
comprise  a  new  method  of  packag¬ 
ing  spools  of  magnet  wire  for  ship¬ 
ment.  Weight  is  only  one-third  that 
of  the  old-style  wooden  shipping 
box.  Sharp  corners,  nail  hazards 


Hurmwtic  tooling  mMti 
all  MIL-T-S7  ipuct. 
Steal  bote  cover  ii 
deep-teal  soldered  into 
case.  Ceramic  bushings. 
Stud-mounted  unit. 


Steel  bate  cover  Fitted 
with  phenolic  terminal 
board.  Convenient 
numbered  solder  lug 
terminols.  Flange- 
mounted  unit. 


Frt«  "N«w  EqvipMMt”  CotoUg 

Get  the  details  on  Chicago’s 
New  Ecuipment  Line — covering 
’’Sealed-in-Steel”  transformers 
fev  every  modem  circuit  appli¬ 
cation.  Write  for  your  Free 
copy  of  this  valuable  catalog 
today,  or  get  it  from  your 
distributor. 


Molded  fiber  carton  for  wire  shipment 
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ALLIED'S  NEW  50G 
SUB-MINIATURE  RELAYS 

Developed  specifically  to  meet  the  rigid 
requirements  of  U.S.A.F.  Spec.  MIL-R-5757A, 
the  new  Allied  line  of  sub-miniature  double 
throw  relays  includes  the  MH-18  (6-pole), 
the  MH-12  (4-pole),  and  the  MH-6 
(2-pole)  will  follow. 

Contacts  are  rated  at  2  amps  resistive  or  I 
amp  inductive  at  28  volts  D.C. 

The  high  performance  of  these  relays  has 
been  achieved  in  an  extremely  compact,  unitized 
I..  construction  and  parallels  the  most  recent 

advances  in  airborne  equipment  design. 

Complete  details  in  Bulletin  1002. 

V 

ALLIID  CONTROL  COMPANY,  INC.,  2  EAST  END  AVENUE,  NEW  YORK  21,  N.  Y. 


Sub-mlnioture  relays 
to  bo  developed 


\ 

I 

I 

I 

i 

E 


MM? 
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PROOUCTIOH  TECHNIQUES 


(continued) 


and  slivers  are  eliminated. 

After  removinK  the  top  cover, 
the  customer  can  lift  the  lower 
tray  to  storage  shelves  or  use  it 
directly  alongside  coil-winding  ma¬ 
chinery  on  production  floors,  with¬ 
out  unpacking. 

The  new  container  was  developed 
under  the  sponsorship  of  Anaconda 
Wire  &  Cable  Co.  as  a  solution  to 
the  serious  problem  of  damage  to 
magnet  wire  during  shipment. 


Steel-Wool  Pad  on  Bench 
Disehargen  Capacitors 

After  testing  four-section  electro¬ 
lytic  capacitors  for  capacitance  and 
for  leakage  current  at  rated  voltage, 
the  units  are  di.scharged  simply  yet 
completely  by  jabbing  the  terminals 


with  the  compact 


ARC  Signal  Generators  permit  quick, 
accurate  check-out  of  aircraft  before 
take-off,  as  well  as  fast,  dependable 
bench  checks  and  trouble  shooting. 


.  .  .  for  prompt  service 

Carol  Cable’s  complete  manufac¬ 
turing  facilities  assure  you  efficient 
service  and  prompt  delivery.  We 
draw  our  own  wire,  and  formulate 
our  own  insulation  from  all  modem 
synthetic  rubbers  and  plastics.  Your 
orders  are  engineered  and  manufac¬ 
tured  by  an  organization  that  oper¬ 
ates  as  an  integrated,  independent 
unit,  without  intermediate  profits. 

Constant  laboratorj'  control  over 
raw  materials,  work  in  process  and 
finished  cable  is  your  guarantee  of 
dependable  performance  of  all  Carol 
products. 

Your  wire  and  cable  problems  will 
receive  our  immediate  attention. 
Write  to  us  today! 


TYPE  H-14  108-132  Megacydes 

Standard  signal  source  for  complete 
testing  of  VHF  Airborne  omnirange 
and  localizer  receivers  in  aircraft  or  on 
the  bench.  Checks  up  to  24  omni  courses, 
Omni  course  sensitivity,  to-from  and 
flag-alarm  operation,  left-center-right  on 
90/ ISO  cycle  and  phase-localizers,  and 
all  necessary  quantitative  bench  tests. 
For  bench  checks,  0-10,000  microvolts; 
for  ramp  checks,  RF  output  I  volt  into 
52  ohm  line.  Equal  to  Mil.  M-66/ ARM-5. 

Prict:  SISS.OO  net,  F.O.I.  loonton,  N.  J. 


Diachatqinq  electrolytic  capacitor  in 
steel  wool  alter  leakaqe  test 


into  a  pad  of  fine  steel  wool  at 
Astron  Corporation’s  Ea.st  Newark, 
N.  J.  plant. 

Tiny  individual  wads  of  the  steel 
wool  are  also  used  behind  the  holes 
provided  for  the  capacitor  terminals 
in  the  test  fixture,  to  make  positive 
contact  with  the  terminals  when  a 
unit  is  slid  into  the  fixture. 


PE  H-IZ  — VHF  Signal  Generator,  a 
900  to  2100  me  source  of  cw  or  pulse 
amplitude-modulated  RF.  Power  level 
0  to  —120  dbm.  Internal  pulse  circuits 
with  controls  for  width,  delay,  and  rate, 
and  provision  for  external  pulsing.  Fre¬ 
quency  calibration  better  than  1%.  Built 
to  Navy  specs  for  research,  production 
testing.  Equal  to  Military  T^419/U. 
Pries:  tl, 950.00  net  F.O.I.  loentsn,  N.  J. 

Writs  today  for  compists  dstoils 


Far-liifrarf‘fl  Baking 

Breakage  loss  caused  by  uneven 
heating  during  baking  of  the  inte¬ 
rior  graphite  coating  of  television 
picture  tubes  was  reduced  more 
than  80  percent  and  production 
stoppages  cut  in  half  by  changing 
filament-type  infrared  heat  sources 
in  the  baking  oven  to  far-infrared 
electric  radiant  heaters.  The  glass 


CORPORATION 

Boonton,  Nuw  Jtrity 
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LSS 


LST 


LM 


Here  are  the  coils  you  want 
...the  way  you  want  them! 


Take  advantage  of  one  of  C.T.C.’s 
most  popular  and  useful  services  .  .  . 
the  winding  of  slug  tuned  coils  to  exact 
specifications.  Single  layer  or  pie  types 
furnished.  You  can  be  sure  your  specs 
—  military  or  personal  —  will  be  faith¬ 
fully  followed  to  the  last  detail  of  ma¬ 
terials  and  methods,  and  with  expert 
workmanship. 

C.T.C.  coil  forms  are  made  of  quality 
paper  base  phenolic  or  grade  L-5  sili¬ 
cone  impregnated  ceramic.  Mounting 
bushings  are  cadmium  plated  brass  and 
ring  tyM  terminals  are  silver  plated 
brass.  Terminal  retaining  collars  of 
nylon-phenolic  also  available  in  types 
LST.  LS5,  LS6. 

Wound  units  can  be  coated  with  dur¬ 
able  resin  varnish,  wax  or  lacquer.  Both 


coils  and  coil  forms  are  furnished  with 
slugs  and  mounting  hardware  —  and 
are  obtainable  in  large  or  small  produc¬ 
tion  quantities.  Be  sure  to  send  com¬ 
plete  specifications  for  specially  wound 
coils. 

All  C.T.C.  materials,  methods,  and 
processes  meet  applicable  government 
specifications.  For  further  information 
on  coils,  coil  forms  or  C.T.C.’s  sijecial 
consulting  service,  write  us  direct.  This 
service  is  available  to  you  without  extra 
cost.  Cambridge  Thermionic  Corpora¬ 
tion,  437  Concord  Avenue,  Cambridge 
38,  Mass.  West  Coast  manufacturers, 
contact:  E.  V.  Roberts,  .'>068  W.  Wash¬ 
ington  Blvd.,  Los  Angeles  16,  and  988 
Market  Street,  San  a 

Francisco,  California.  H 


NIW  CIRAMIC  COIL  FORM  KIT. 

Halps  you  tpork  idsat  in  dnsignins  sine- 
Ironic  oquipmont  or  dovotoping  proto- 
typo*  ond  pilot  modob.  Contain*  3  ooch 
of  Iho  following  5  C.T.C.  coromic  coil 
form  typo*:  1ST,  ISS,  LS6,  IS7.  IS8. 
Cotor-codod  chort  *implifio*  *lug-idonti- 
ficotion  ond  givo*  opproximolo  fro- 
quoncy  rongo*  ond  *pociflcotion*.  Nylon- 
phonolk  collan  to  roploco  motollic  ring* 
ovoiloblo  wHIi  kit  for  oil  coromic  coil 
form*  oxcopi  IS7  and  ISR. 


CAMBRIDGE  THERMIONIC 
CORPORATION 

custom  or  standmi ...  Mr  giMranteed  components 

New  Catalog!  Send  far  your  copy  now. 


NIW  NTLON-RHINOIIC  COLLARS. 
Torminob  hold  *ociirolyi  loMoring  *paco* 
doublodi  oxcollont  for  both  biTilar  and 
*inglo  pio  winding*.  Show  on  incroo*o  in 
Q  and  many  now  bonofit*  ovor  motaNic 
ring*  —  without  impoiring  in  any  woy  Iho 
mobluro-  and  fungut-rotblonl  quofitim  of 
coil  form  oisombiio*. 
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Bak'.ng  coating  Intido  picture  tube*  with 
iar-inliared  heaters  in  oven  through 
which  OTerhead  coneeyor  runs 


•  Uniform  and  smooth  ^ 

tuning — readily  adaptable  \ 

to  either  manual  or  automatic  opera- 

tion  is  always  assured  with  S.S.White  remote  control  flex¬ 
ible  shafts.  Designed  and  built  just  for  this  service,  S.S. 
Vi'hite  flexible  shafts  operate  with  a  minimum  of  backlash 
and  practically  equal  deflection  in  either  direction  of  rota¬ 
tion.  W'hat’s  more,  they  won’t  slip,  wear  out  or  lose  their 
sensitivity. 

Use  S.S.White  flexible  shafts  to  couple  variable  elements  to 
their  controls.  You’ll  find  they  make  it  easier  to  meet  space, 
wiring,  servicing  and  overall  design  requirements — and  they 
allow  you  to  do  it  without  having  to  worry  about  interven¬ 
ing  turns,  congested  conditions,  distance  or  alignment. 

You’ll  find  it  easy  to  satisfy  the  conditions  of 
almost  any  remote  control  application  from 
A  their  wide  selection  of  sizes,  types  and  char- 
\  acteristics. 


absorbs  far-infrared  energy  (be¬ 
tween  the  limits  of  1  and  16  mi¬ 
crons),  speeding  up  the  baking  of 
the  coating  on  the  glass,  whereas 
it  transmits  most  of  the  near-infra¬ 
red  radiation  (between  about  0.4 
and  5  microns).  The  change  also 
permitted  reducing  oven  power  con¬ 
sumption  from  66  to  54  kw. 
Tubular-type  Chromalox  far-infra¬ 
red  heaters  are  made  by  Edwin  L. 
Wiegand  Co.,  7500  Thomas  Blvd., 
Pittsburgh  8,  Pa. 

Similar  heaters  are  focused  on 
the  bases  of  kine.scopes  moving  past 
on  a  belt  conveyor,  to  dry  out  the 
sealing  cement. 


Spaghetti  Chopper 

A  STANDARD  bare-wire  cutting  ma¬ 
chine  is  being  used  successfully 
without  modification  for  cutting 
many  different  types  of  spaghetti 
and  plastic  tubing  into  short 
lengths  required  for  television  re¬ 
ceiver  production  at  the  CBS- 
Columbia  plant  in  Brooklyn,  N.  Y. 
The  operator  merely  pushes  into  the 
feed  rollers  a  handful  of  long 


ENGINEERING  COOPERATION 

Want  help  in  selecting  and  applying  flexible 
shafts  to  your  needs  S.S.White  engineers 
are  always  ready  to  cooperate  with  you  in 
working  out  the  solution.  Their  assistance 
entails  no  obligation,  and  all  details  are  held 
in  strictest  confidence. 


This  authoritatise  reference  manual  gives  a  com¬ 
prehensive  picture  of  flexible  shaft  construction, 
selection  and  application.  Get  your  copy  by 
writing  to  us  on  your  company  letterhead. 


Exomplsi  of  variety  of  materials  that 
can  be  chopped  into  short  lengths 


Western  District  Office  *  Times  Building,  Long  Beach,  California 
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6BN6 

Combined  KmiHr, 
dltcfimifiolor,  ond 
ovdto  oifipUfl«r 


6BK5 

High-MfwiHvity  power 
tub*,  dMigiwd  for  wso 
wlHi  6IN6 


New  6-E  pair  does  work  of  4  tubes! 

SAVES  TV  COST,  MAINTAINS 
QUALITY  PERFORMANCE! 


The  6BN6-6BK9  audio  pair  helps  solve  your  chief  problem, 

Mr.  Designer— how  to  bring  prices  down,  keep  performance  up, 
in  a  TV  market  that’s  strongly  competitive. 

Fin*  rMoptient  you  reuin  it  because  General  Electric  custom-designed 
the  new  6BK9  power  pentode  to  team  up  with  iu  companion,  the 
6BN6.  High  sensitivity  . . .  plenty  of  clear  audio  output . . .  are  6BK5 
features.  The  new  pentode  will  produce  iip  to  3Vi  watts  of  audio, 
yet  is  so  sensitive  that  only  3  volu  peak  is  needed  to  drive  the 
tube  into  distortion. 

Cost  saving— both  in  tubes  and  components— is  a  product  of  the 
6BN6’s  versatility.  This  gated-beam  tube  is  a  real  “triple-threat” 
performer,  serving  simuluneously  as  limiter,  discriminator, 
and  audio  amplifier. 

Mora  TV  sots  soM,  batfr-antlsWad  customars  ...  that’s  how  the 
6BN6  and  6BK3  pay  off  for  you!  Booklet  ET-B33  describes  the 
tubes  fully.  Phone,  wire,  or  write  for  it!  Gtneml  Electric  Cempmmy, 

Tmhe  Departmenf,  Schemectady  f,  New  Yerk. 


GENERAL  ELECTRIC 


made  to  your  specifications 


PRODUCTION  TECHNIQUES 
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Chopping  spaghetti  with  motor-driTen 
wire>cutting  machine 


Maof  units,  such  as  timers,  transmitters,  vending  mechanisms,  and  similar  devices 
require  the  adoption  of  small  open  gear  trains  for  intermittent  duty. 

Beaver  Gear  Works  is  equipped  to  make  these  trains  to  any  degree  of  accuracy  required. 
Beaver  Gear  engineers,  knowing  what  is  expected,  and  qualified  to  assist  in  details 
of  fine-pitch  gear  applications,  can  advise  you  as  to  what  will  work  best  under  various 

conditions  and  can  specify  the  correct 
design. 


length.s  of  the  material  to  be  cut. 

The  cutting  blade  i.s  coupled 
through  a  variable-speed  linkage  to 
the  feed  rollers.  The  rate  at  which 
the  blade  moves  up  and  down  in  its 
chopping  action  thus  determines 
the  length  of  cut,  which  can  be  up 
to  9  inches.  Polyethylene  tubing  up 
to  3  inch  in  diameter  is  cleanly  cut. 
as  are  other  materials  heretofore 
considered  difficult  to  cut  accurately 
into  short  lengths. 


Leuil-PoHitioniiif!  Spring!! 

Stiff  coil  springs  hold  top-cap  con¬ 
nectors  directly  over  their  respec¬ 
tive  tube  sockets  on  a  12-tube  aging 
rack  built  by  Chatham  Electronics 
Corp.,  Newark,  N.  J.,  for  aging 
high-voltage  industrial  and  com¬ 
munications  tubes.  Plastic  strips 


measurement 


^  RESISTANCE  ♦  CAPACITANCE 
^  INDUCTANCE  ^ 

♦  Compact  —  9"  x  1 1  ”  x  1 1 "  over-all 
^  Exceptionally  accurate  #  Wide 
ranges  ^  Convenient  operation  from 
.  battery,  or  AC  power  line  occes- 
N.  sory  amplifier  ♦  Features  >4 
_  exclusive  DEKADIAL  for 

n.  high  precision 

it»  readings. 


Use  oi  springs  around  lop-cop  leads  to 
speed  up  connections  on  tube  aging 
rack 
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PRECISION  RESISTORS 


If  finding  reliable,  lightweight,  precision  wire  wound 
resistors  is  your  problem,  investigate  the  I-T-E  product. 
I-T-E  precision  resistors  have  been  developed  by 
experts  to  meet  the  exacting  requirements  of  the 
electronics  industry. 

Simple  basic  design,  engineering  skill,  extensive  produc¬ 
tion  facilities,  and  close  quality  control  are  all  combined 
to  give  you  lightweight  resistors  that  far  exceed  require¬ 
ments  of  JAN  R-93  or  MIL  R93A  specifications.  You 
get  quality — close  tolerance  in  every  unit— in  any 
quantity  you  need. 


lOW-EXPANSION  WINDING  FORMS 

(nun-hyKroBcopic)  prevent  distorted 
windings,  breaking  of  seal,  breakdown 
of  dielectric. 


HIGH-STABIIITY  RESISTANCE  WIRES 

—pure,  carefully  selected,  pretested 
alloys. 


PRECISION  WINDING 

— uniformly  wound,  mechanically  tied 
under  scientifically  controlled  conditions. 


NON-CORROSIVE,  ANCHORED  TERMINALS 

—strong,  tin-dipped  copper  terminals, 
securely  and  permanently  attached  to 
winding  form. 


I-T-E  precision  wire  wound  resistors  can  be  supplied  in 
quantity  all  the  way  from  0.01  ohms  to  10  megohms — 
0.125  to  5  watts.  Standard  tolerances  ±1%.  Available 
in  specified  tolerances  down  to  ±0.05%.  Ideal  for  all 
JAN  "A”  and  "B”  as  well  as  MIL  applications. 


HERMETIC  SEALING 

A  special  process,  employing  chemically 
inert  compounds,  seals  winding  against 
destructive  effects  of  salts,  moisture, 
and  atmospheric  conditions. 


FOR  DETAILED  INFORMATION — Get  in  touch  with  your  nsorest 
I-T-E  rapratsntotive  or  write  direct  to: 


PRETESTED  FOR  ACCURACY 

—quality  assured  by  temperature  cy¬ 
cling,  salt  water  immersion,  humidity, 
and  overload  tests. 


I-T-E  RESISTOR  DIVISION 
1924  Hamilton  Street 
Philadelphia  30,  Penno. 


specify 


l-M  CIRCUIT  IREAKER  COMPANY  •  RESISTOR  DIVISION 
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maintain  a  reputation  of  quality 
for  military 

as  well  as  civil  application 


SH&D  CANS  V'  ^ 

JUmNNA  COILS 
OSCILLATOR  COILS 
HORIZONTAL  SWEEP  TRANSFORMERS 
COMPRESSION  TYPE  MICA  TRIMMERS 
I.F.  TRANSFORMERS 
LOOP  ANTENNAS 
R.F.  TUNERS 


edwin  i.  guthman  &  co.,  inc. 

15  s.  throop  St.  Chicago  7. .  CH  3*1600 


PRODUCTION  TECHNIQUES 
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are  bolted  to  the  front  and  rear 
springs  of  each  row  to  provide 
further  stiffening  and  positioning. 

Top-cap  connectors  can  be  re¬ 
moved  quickly,  without  leaving 
loose  leads  in  the  way  when  insert¬ 
ing  the  next  batch  of  tubes.  Con¬ 
nections  to  new  tubes  are  made  al¬ 
most  as  fast,  for  the  connectors  all 
stay  within  an  inch  or  so  of  the 
position  where  they  are  needed. 


Hold  Tubes  in  Sockets 
under  all  Vibration, 
Impact  and 

Climatic  o  - 
Conditions 


Serial-Number  Disk 

A  REDUCTION  in  the  cost  of  applying 
individual  serial  numbers  to  each 
Tele-tone  television  receiver  chassis 
was  achieved  by  stamping  the  num¬ 
bers  beforehand  on  left-over  brass 


Use  oi  scrap  brass  disk  ior  serial  num¬ 
ber  oi  tv  set 


punchout  disks  and  riveting  a  disk 
to  each  chassis.  The  disk  can  be 
attached  after  assembly  of  the 
chassis  if  desired,  as  when  running 
models  having  the  same  chassis  but 
different  picture-tube  assemblies. 


Core-Banding  Tool 

After  two-section  Hypersil  cores 
have  been  as.sembled  around  their 
coils  and  banded  with  a  special 
Westinghouse  core-banding  tool, 
the  banding  clip  is  soldered  for 
extra  locking  during  production  of 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it’s  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They're  recommended  for  all  types 
of  tubes:  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

Xl'fitg  for  samples,  catalogue  and  price  lists. 

THE  BIRTCHER  CORPORATION 
4371  ValUy  Blvd. 

Lot  Ang*l«t  32,  Calif. 


Fixad  motutlng  oi  coro-boading  tool  to 
iacilital*  toldering  oi  banding  clomp. 
Solder  is  brought  up  through  hole  in 
bench  so  It  is  always  conveniently 
within  reach 


also  attico,  Indiana  . .  394J 
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It’s  a  problem  calling  for  the  assistance 
of  every  thoughtful  business  man— now. 

Unless  the  steel  mills  get  more  scrap . , . 
furnaces  may  have  to  be  shut  down. 

Shut  down — at  a  time  when  our  armed 
forces  need  more  and  more  equipment . . . 
when  civilian  demands  for  steel  arc  greater 
than  ever  . . .  when  our  economy  is  fight¬ 
ing  desperately  against  inflation! 

You  Can  Help.  Yes . . .  regardless  of  the 
business  you’re  in  . . .  you're  in  the  scrap 
business,  too. 

If  you’re  in  the  steel-fabricating  bus¬ 


iness,  you  have  extra  dormant  scrap  to  be 
added  to  your  production  scrap. 

If  you’re  in  any  other  business,  you 
surely  have  idle  metal  that  will  do  you — 
and  America— more  good  being  fed  into 
furnaces  than  cluttering  up  your  premises. 

Write  for  Suggestions.  The  booklet 
shown  here  tells  how  to  set  up  a  Scrap 
Salvage  Program  with  least  amount  of 
effort  and  minimum  interference  with  your 
regular  operation.  It  tells  where  to  look  for 
scrap,  what  to  do  with  it  when  you  get  it. 

You  are  urged  to  send  for  the  booklet 


now.  Use  the  coupon. 

FACTS  ABOUT  SCRAP  SALVAGE 
Steal  production  I9S0  —  97,100,000  not  tots 
Estiffloted  (opacity  I9S2  — 119,500,000  not  tons 
Purchased 

Mrop  used  *  1950  —  29,500,000  gross  tons 

Estimotod  purcbosed 

scrop  reguiremont*  1952  —  36,200,000  gross  tons 

*Alt  contmtt 

Where  will  the  extra  tonnage  come 
from?  Mostly  from  your  dormant  metal — 
obsolete  machines  and  structures,  took, 
jigs,  Bxtures,  gears,  wheek,  chains,  track. 


NON  FERROUS  METAL  NEEDED,  TOOo 


This  adv*rtls^im*mi  Im 
m  eomtrtbulion,  Im  the  mmtiommt  Imterestf  bg 


McGRAW-HILL  PUBLISHING  COMPANY,  INC 


330  WEST  sand  STREET 


NEW  YORK  36,  N.  Y. 


Advertitina  Council 
25  W.  45th  St. 

New  York  19,  N.  Y. 

Please  send  me  a  copy  of  the  free  booklet:  “Top  Manage¬ 
ment:  Your  Program  for  Emergency  Scrap  Recovery” 


NAME. . . , 
COMPANY . 
ADDBISS. 
CITY . 


.SONS . OYAYB. 
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them  all 

FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


MASTERS  OF  MARKING  — Since  1911 

Markcm  methods,  machines,  type  and  inks  have  been  markini;  the 
products  of  industry  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  glass, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapes.  N'o  special  skill  is  needed  for  their  operation.  Legend  and 
color  of  i  mprint  may  be  quiekly  and  easily  changed. 

MAKE  YOUR  MARK  WITH  MARKEM 

When  your  products  need  marking  for  Identification,  Control  or  Market  —  a.sk 
Markem.  Submit  your  problem,  together  with  a  sample  of  the  item  to  be 
marked.  Markem  Machine  Company,  Keene  5,  New  Hampshire. 


•  Mad*  to  moot  your  spocifleations  ...  for 
gold  contont,  diomotor  and  othor  roquiromonts. 
Wrifm  9f  liif  of  pro4y<ts 


I  PRODUCTION  TECHNIQUES  (confiniied) 

interstage  transformers  for  radar 
antenna  stabilizers  at  the  Union 
City,  N.  J.  plant  of  Keystone  Prod¬ 
ucts  Co. 

Though  normally  hand-held,  the 
banding  tool  is  here  mounted  on  a 
wood  block  which  in  turn  is  fast¬ 
ened  to  the  bench,  so  as  to  leave  the 
operator’s  hands  free  to  hold  the 
soldering  iron  and  solder. 


Dioile  Clip  Ruardsi 


Holdert  tor  crystal  diodes 

SlMPi.E  clips  stamped  out  of  flat 
sheet  metal  are  inserted  in  round 
drilled  holes  in  an  insulating  board 
to  form  holders  for  the  1,200  crys¬ 
tal  diodes  u.sed  in  the  Maddida  com¬ 
puter  made  by  Northrop  Aircraft, 


■ 

□1 

Diode  clip  board  mounted  on  front  of 
magnetic  drum  memory  chauis  for 

Maddida  computer 

2S4 
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MAGNETIC 

AMPLIFIERS 


and 

Custom-Built 

TRANSFORMERS 


The  select  list  of  Keystone  customers  is  enough  to  con¬ 
vince  you  that  we  build  quality  units  and  only  quality  units. 
Let  us  see  your  prints  and  specifications.  Chances  are 
we'll  be  able  to  build  your  units  at  lower  cost,  while  exceed¬ 
ing  even  your  fondest  hopes  as  to  quality  and  uniformity. 
No  obligation  to  consult  our  engineering  department. 


KEYSTONE  PRODUCTS  COMPANY 


UNION  CITY  2,  N.  J. 


Telephone:  UNION  6-5400 


dfe,,  your 
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PRODUCTION  TECHNIQUES 


(continued) 


#  M09.t 


Inc.,  of  Hawthorne,  California.  Two 
different  size.s  of  indentation.s  ac¬ 
commodate  the  two  terminal  size.s 
on  these  diodes.  The  holders  fit 
snuKly  in  the  drilled  holes,  and  are 
anchored  in  place  by  the  soldere.l 
connections  made  on  the  other  side 
of  the  board. 


Hookup  Wire  Rack 

A  CONVKNIENT  rack  for  spools  of 
hookup  wire  was  constructed  from 
steel  bar  and  rod  stock  at  the  Boprue 
Electric  Company’s  Paterson,  N.  J. 
plant.  The  wire  from  each  spool  is 
threaded  through  a  hole  in  the  wood 
front-panel  boards  of  the  rack  just 
above  a  white  tape  strip  on  which 
the  wire  sizes  and  other  specifica¬ 
tions  are  lettered.  Holes  for  the 
wires  are  made  just  large  enough  to 
prevent  the  wires  from  slipping 
back  onto  the  spools. 


There  Is  An  EASY  Way 
To  Control  Vibration 


The  easiest  way  to  solve  your  vibration  problem  is  to  put 
it  up  to  your  nearest  Lord  Field  Engineer.  He  will  analyze 
it  and  recommend  the  specific  type  of  Lord  Mounting 
necessary.  By  drawing  upon  complete  data  files  of  more 
than  27,000  Lord  Mountings  and  their  variations,  it  is 
probable  that  he  can  solve  your  problem  from  this  reser¬ 
voir  of  available  Lord  Mountings.  \ 

If  your  vibration  trouble  involves  circumstances  which  \ 
have  not  been  encountered  before,  your  Lord  Field  En-  ' 
gineer  will  work  closely  with  you  and  with  engineers  at 
the  Lord  Factory  to  design  the  type  of  specific  Lord 
Mounting  most  profitable  to  you.  i 

For  immodierf*  oHonthn  to  your  problom  call  or  writ*  to  j 

BUWANK,  CALIFORNIA  CHICAOO  II,  ILLINOIS  DALLAS,  TEXAS 

_  233  South  Third  Street  520  N.  Michigan  Ave.  1$13  Tower  Petroleum 

Rockwell  9-2151  Michigan  2-6010  Building 

CHarleston  6-7481  PRospect  7996 

vv'  DAYTON  %  OHIO  DETROIT  %  MICHIGAN  NRY  YORK  16,  NEW  YORK 

V  Latayette  Street  7310  Woodward  Ave.  280  Madison  Avenue 

l'  TRinity  5-8239  MUrray  HiU  5-4477 

^  RMLADELFHA  7,  PemSYLVAMA  ERIE.  PBMSYLVANIA 

f  AViVAj  Widener  Building  1635  West  12th  Street 

V|  T  LOcust  4-0147  2-2296 

LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 


Simple  rack  holda  up  to  100  large  tpoolt 
oi  wire  and  proTidee  canyenient  acceie 
to  end*  of  wire* 


Thick  washers  are  placed  between 
the  spools  on  each  shaft,  to  insure 
that  each  spool  will  turn  freely. 
Shafts  are  held  in  position  by  cotter 
pins  at  the  ends.  Empty  spools  can 
be  replaced  from  either  end  of  a 
shaft  after  first  slipping  the  shaft 
out  of  its  bearing  hole,  but  gener¬ 
ally  all  spools  on  a  given  shaft  have 
the  .same  type  of  wire.  Replacement 
of  spools  is  then  not  necessary  until 
all  are  empty.  The  rack  saves  oper¬ 
ator  time,  conserves  floor  space  and 
improves  the  general  appearance  of 
the  shop. 
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Th*  OoMcii  Calor  IdtntHigt 
ftdtral't  M'Valt  HmttiUmr 


America's  oldest  and  largest  manufacturer  of  selenium  rectifiers 

federat  Telephone  and  Radio  Corporation 


SliiNIUM.tNTElIN  DIVISION 
100  KINOSLAND  lOAD,  CLIFTON.  NEW  illSEY 
M  Cano<fo;  F«dtrol  Elt<tric  Monufocturing  Compony.  ltd.,  MontrMil,  P.  O. 
Expert  Oisfribvten:  Intemotionol  Stondord  Ettetric  Cofp.,  67  Brood  St.,  N.Y. 


rciciAi  usiti- 

TiiSS.Nutlfty.N.J . a  unit  of 

ITAT’swcrtd  wide  .'iisarch  and 
eng  ineenns  orianization. 


ANOTHER 

Federal 

CONTRIBUTION 


Hebe’s  the  answer  to  your  selenium  rectifier  stack  require¬ 
ments  ...  for  applications  where  space  is  at  a  premium . . .  where 
weight  is  of  prime  importance.  This  is  the  ideal  rectifier  for  many 
military  end-use  equipments  ...  for  aircraft ...  for  compact, 
portable  units. 

Developed  by  America’s  first  manufacturer  of  selenium  recti¬ 
fiers,  you  can  depend  on  its  quality,  efficiency  and  economy. 

Wherever  you  need  DC  from  an  AC  source— look  to  Federal 
. . .  jrom  milliwatts  to  kilowatts!  For  details  on  Federal’s  new 
36-volt  rectifier  cells  of  various  sizes— or  any  other  DC  power 
requirement— write  to  Dept.  F-113. 
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Applications  where 
SIZE-WEIGHT 
and  EFFICIENCY 


TOP 


are 


CONSIDERATIONS 


Fewer  plates 
Lighter  weight 
Smaller  size 

Greater  Over-all  Efficiency 

Dependable 
"Federal  Performance" 


Federal 
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NEW  PRODUCTS 
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Control.  Testing  and  Measuring  Equipment  Described  and 
Illustrated  .  .  .  Recent  Tubes  and  Components  Are  Covered  .  .  . 
Thirty-Five  Trade  Bulletins  Reviewed 


a  new  miniature  plug-in  amplifier 
characterized  by  exceptionally  high 
gain  and  relative  independence  of 
power  supply  voltage  fluctuation. 
The  unit,  measuring  IJ  in.  X  21  in. 
X  3  in.,  is  potted  in  a  steel  case, 
thus  reducing  microphonics.  Spe¬ 
cific  characteristics  include  a  maxi¬ 
mum  gain  of  9,000  and  a  flat  fre¬ 
quency  respon.se  from  2  to  1,000  cps. 
Power  supply  requirements  consist 
of  600-ma,  6.3-volt  filament  supply 
and  a  0.5-ma,  250-volt  plate  supply. 
Maximum  output  voltage  is  20  v. 
Applications  include  use  in  wide- 
range  integrating  circuits  in  which 
integration  is  achieved  by  a  stabiliz¬ 
ing  negative  feedback  circuit. 


Dynamic  Pressure  Indicator 

Rutishauser  Corp.,  490  So.  L'air 
Oaks  Ave.,  Pasadena  1,  Calif. 
Model  ST-12  electronic  pickup  indi¬ 
cator  measures  transient,  recurrent 
and  static  pressures.  Operation  is 
based  on  phase  modulation  prin¬ 
ciple  using  capacitance-type  pickup. 
Carrier  frequency  of  about  12.5  me, 
with  only  A  in.  free  diameter  pick¬ 
up  diaphragm,  enables  uniform 
response  to  pre.ssure  transients 
having  frequency  components  much 
higher  than  heretofore  measur¬ 
able.  The  unit  uses  long-life  sub¬ 
miniature  tubes,  takes  up  less  than 
i  cu  ft  of  space  and  weighs  13  lb. 
Multichannel  installations  are  avail¬ 
able  for  rack  mounting. 


Plug'In  Amplifier 

Engineering  Research  Associ¬ 
ates,  Inc.,  1902  W.  Minnehaha  Ave., 
St.  Paul  \V'4,  Minn.,  has  develojied 


Electrons  At  Work . 152 

Production  Techniques . .  228 

Plants  and  People . 302 

New  Books . 312 

Backtalk . 328 


with  galvanometer  and  flashlight 
battery  and  can  also  be  used  for  d-c 
and  a-c  current  by  means  of  an 
auxiliary  plug-in  buzzer  and  head 
phone. 


Measuring  Bridge 

The  HER.MAN  H.  Sticht  Co.,  27 
Park  Place,  New  York,  N.  Y.  Type 
Z  measuring  bridge  is  designed  to 
take  the  place  of  a  large  Wheatstone 
bridge  for  measuring  resistances  in 
the  field,  workshop  or  laboratory. 
Its  small  dimensions  make  it  con¬ 
venient  for  carrying  in  coat  pocket 
or  briefcase.  Range  is  0.05  to  50,- 
000  ohms  over  six  ratios.  The 
.source  of  supply,  a  standard  flash¬ 
light  battery,  is  contained  in  the 
case.  Accuracy  of  the  instrument 
is  api)roximately  j-  1  percent.  The 
bridge  comes  for  d-c  measurements 


Wide-Bund  VoUmeler 

Ballantine  Laboratories,  Inc., 
Boonton,  N.  J.  Model  314  wide¬ 
band  electronic  voltmeter  measures 
a-c  voltages  from  100  uv  to  1,000  v 
in  the  frequency  range  of  15  cycles 
to  6  me.  Its  accuracy  of  3  percent 
up  to  3  me  and  5  percent  above  is 
the  same  at  all  points  on  the  single 
logarithmic  voltage  scale.  With  its 
probe,  the  input  impedance  is  6  [iixf 
shunted  by  1 1  megohms  and  the 
voltage  range  is  1  mv  to  1,000  v 
in  6  decade  ranges.  Without  its 
probe  it  may  be  used  to  measure 
down  to  100  av  but  the  input  imped¬ 
ance  is  reduced  to  25  iiaf  shunted 
by  1.1  megohms.  The  unit  may  also 
be  used  as  a  wide-band  amplifier 
with  maximum  gain  of  60  db  vari- 
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R«labi«  Subminlatures 
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Ru£{ed  GT  Types 

1  M 

6J5WGT 

.  General  Purpose  Triode  U  '  > ;  v 

6SH7WGT 

Dual  Triode 

6X5WGT 

1  Full  Wave  Rectifier 

■ITTITaBnnBKSff^Hl 

1^1 


Mai.  Peak  Inv.  12S0  volta.  U-TO  ma.  dc. 


The  above  listing  of  Controlled  Characteristics  is  based  on  the  requirements  and  test  limits  of  the  appticable  JAN  IA  test  specification. 
Note:  All  dual  section  tube  ratings  ate  for  each  section.  *2.7  watts  Class  A  output.  10  watts  Class  C  input  power  to  160  me. 

tFot  simplicity  of  identitication  with  the  prototypes,  the  type  numbers  with  a  "WA”  suffix  were  established  at  the  request  of 
the  Armed  Services  to  replace  the  type  numbers  in  parenthesis  previously  announced  tor  these  types. 


Ov*r  300  Raytheon  distributors  ore  at  your  service  on  these  tubes.  Appli¬ 
cation  information  is  readily  available  at  Newton,  Chicago,  Los  Angeles.  / 


RAYTHEON  MANUFACTURING  COMPANY 


RAYTHEON 
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able  in  20-db  steps  and  flat  within  ing  radar  or  other  electronic 
0.5  db  from  100  cycles  to  3  me  and  plenums  of  jet  aircraft;  also  to 
within  1  db  from  50  cycles  to  6  me.  discharge  a  uniform  pressure  re¬ 
gardless  of  gas  turbine  pressure. 

- Included  with  the  equipment  is  a 

,  1  15-hp,  27-volt,  d-c  air  compre.s.sor 

with  rated  capacity  of  300  cu.  in. 
I  per  minute  at  8  psi  absolute  inlet 

pressure  and  20  psi  absolute  dis- 
charge  pre.ssure.  Overall  dimen- 
I  I  sions  are  Hi  x  93  X  7A  in.  high. 

Weight  is  13.9  lb.  Control  of  dis- 
charge  pressure  is  fully  automatic 
control  of  inlet  pressure 
fed  from  the  gas  turbine,  so  exces- 
^  tPwPIi  sively  high  pressure  is  never  pa.ssed 

electronic  equipment. 


Power-Type  Resistors 

Ward  Lkonard  Electric  Co.,  115 
MacQuesten  Parkway  South,  Mt. 
Vernon,  N.  Y.,  has  developed  the 
Axiohm  miniature  power  type  re¬ 
sistors  with  axial  leads.  They  are 
made  with  special  alloy  resistance 
wire  of  low  temperature  coefficient 
of  resistivity  wound  on  tough  min¬ 
iature  ceramic  cores.  Sturdy  No. 
20  B&S  tinned  axial  leads  are 
mechanically  anchored  and  silver 
brazed  to  end  caps.  The  entire  a.s- 
sembly  is  encased  in  Vitrohm 
enamel  forming  a  hard,  crazeless, 
heat  conducting  hermetic  seal.  The 
resistors  are  available  in  conserva¬ 
tively  rated  5  and  10  watt  sizes. 
Standard  resistance  tolerance  is 
±  5  percent. 


IIHF  Oscillator  Triode 

Radio  Corp.  of  America,  Harrison, 
N.  J.  The  6AF4  miniature  triode 
is  designed  to  operate  as  an  oscilla¬ 
tor  in  uhf  tv  receivers  covering  the 
frequency  range  from  470  to  890 
me.  It  features  good  frequency 
stability;  short  mount  structure 
with  small  elements  to  provide  low 
interelectrode  capacitances ;  short 
internal  leads  to  reduce  lead  induct¬ 
ance  and  r-f  resistance;  silver- 
plated  base  pins  to  minimize  losses 
caused  by  skin  effect  at  ultrahigh 
frequencies;  and  double  base-pin 
connections  for  both  plate  and  grid. 
A  technical  bulletin  is  available. 


Oscilloscope  Calibrator 

Simpson  Electric  Co.,  5200  W. 
Kinzie,  Chicago,  Ill.  Model  276 
oscilloscope  calibrator  just  over  2 
lb  in  weight,  is  completely  self  con¬ 
tained  and  operates  from  117  v, 
50-60  cycles  and  can  be  used  with 
any  oscilloscope.  It  has  a  sine-wave 
output  which  is  u.sed  directly  on  the 
4t-in.  meter.  The  meter  is  cali¬ 
brated  directly  in  rms,  peak,  and 
peak-to-peak  values.  Six  ranges 
are  provided  with  peak-to-peak  full 
scale  values  of  1,  2.5,  10,  25,  100 
and  250  v  with  an  accuracy  of  3 
percent.  Each  range  is  continu¬ 
ously  adjustable  from  zero  to  full 
scale  value.  A  12-position  function 
switch  provides  the  range  positions. 
Alternate  positions  of  the  switch 
provide  for  feeding  the  signal  under 
test  to  the  oscilloscope.  External 
pickup  is  eliminated  by  providing 
power  shut  off  in  these  feed¬ 
through  po.sitions. 


Harmonic  Generator 

Sierra  Electronic  Corp.,  810  Brit- 
tan  Ave.,  San  Carlos,  Calif.  Fed 
by  a  10-kc  square  wave  at  5  volts 
minimum,  the  model  133  harmonic 
generator  supplies  harmonic  volt¬ 
ages  of  this  input  at  every  10-kc 
point  up  to  15  me.  Containing  its 
own  power  supply,  it  operates  from 
standard  115-v,  50  or  60-cps  power, 
consuming  25  w.  Designed  for 
u.se  in  an  instantaneous  frequency- 
comparison  arrangement,  the  unit 
has  application  possibilities  wher¬ 
ever  such  a  harmonic  frequency 
source  is  needed.  In  frequency- 
comparison  work,  an  unknown 
frequency  is  beaten  against  an  adja¬ 
cent  and  identifiable  harmonic  volt¬ 
age  and  the  beat  frequency  meas- 


Pressurizing  Kit 

Lear,  Inc.,  Romec  Division,  ElyrJa, 
Ohio.  Model  RR-9650  pressurizing 
kit  is  designed  for  u.se  on  aircraft 
powered  by  gas  turbine  engine.  The 
object  is  to  take  air  with  elevated 
pressure  from  the  compressor  sec¬ 
tion  of  the  engine  and  convert  it 
into  dry,  oil-free  air  for  pressuriz- 
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including 


blue  label  'of 

WOR  recording  studios . . . 


the  finest  in  modern  sound  recording  methods  and  equipment 
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Radio  stations  from  coast  to  coast  recognize  this  label  as 
the  mark  of  a  top  quality  transcription.  One  that  can  be  de¬ 
pended  on  to  meet  or  exceed  the  extremely  high  broadcast 
standards  of  sound  quality. 

To  maintain  this  reputation,  WOR  Recording  Studios, 
one  of  the  largest  in  the  world,  use  the  finest  and  most  costly 
tape  and  disc  recording  equipment  obtainable.  And— what's 
equally  important  — their  engineers  have  found  that 
Audiotape  and  Audiodiscs  are  an  ideal  combination  for 
meeting  the  exacting  requirements  of  broadcast  transcrip¬ 
tion  and  commercial  recording  work.  This  same  record-mak¬ 
ing  combination  is  also  being  used  with  outstanding  success 
by  America’s  leading  producers  of  fine  phonograph  records. 

With  Audiotape  and  Audiodiscs,  you  can  achieve  this 
same  sound  perfection  in  your  recording  work,  too.  Their 
consistent,  uniform  quality  is  the  result  of  more  than  12 
years  of  specialized  experience  by  the  only  company  in 
America  devoted  solely  to  the  manufacture  of  fine  recording 
media,  both  tape  and  discs. 


AUDIO  DEVICES,  Inc. 

444  MADISON  AVI.,  NfW  YOIK  IZ,  N.  X 
f>pof«  0*pl.:  13  EoM  40H|  New  YeHi  l«,  N.  X,  Cobkt  “ARUS” 
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NEW  PRODUCTS 


(continued) 
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ured  on  an  oscilloscope  or  with  a 
fre()iiency  counter. 


CRICKETS 


THCRMAL  STABILITY 


SIGMA  SENSITIVE 


RELAYS 


R-F  Coux  CuiiiiertorM 

Dagk  Klectric  Co.,  Inc.,  62  N. 
Second  St.,  Beech  Grove,  Ind.  Type 
C  r-f  coaxial  connectors  are  de- 
siKned  for  use  up  to  1,000  v  under 
strict  military  specifications.  They 
are  of  constant  impedance  and  are 
to  be  used  with  50-ohm  medium 
size  r-f  cables.  The  connectors  pro¬ 
vide  for  ea.sy  connect-disconnect 
operations  throuRh  a  bayonet  lock 
top  coupling.  A  minimum  of  cable 
indentation  is  maintained  through 
an  improved  cable  clamping  mech¬ 
anism.  Silicone  rubber  gaskets  are 
used  to  make  the  connector  water¬ 
proof. 


HOW  TO  Till  TEMPERATURE 

Temperature  affects  the  chirping  of  crickets.  In  fact,  you  can 
actually  tell  temperature  nilii  a  chirping  cricket  and  a  watch. 
Count  the  numher  of  chirps  in  15  seconds,  ad<l  37  — and  there  is 
your  answer  in  degrees  Fahrenheit!  Try  it  some  time. 

TEMPERATURE  vs.  ADJUSTMENT 

Years  of  work  on  the  thermal  behavior  of  many  relay  designs  has 
yielded  a  broad  grasp  of  the  principles  of  stability.  For  example, 
springs  with  a  high  negative  tlicrnioela'tic  coefficient  cause  a  de¬ 
crease  in  niagneiumotive  force  values  at  the  limits  of  the  work 
stroke.  A  negative  expansion  coefficient  of  the  air  gap  will  do  the 
same  thing.  These  facts  are  typical,  except  in  the  presence  ot 
noise,  which,  obscuring  the  liellows  factor,  shows  up  graphically 
as  a  hysterical  expression.  .At  the  design  level,  it  is  desirable  to 
replace  frictional  individuals  w  ith  compliant  constituents,  matched 
to  the  thermal  density  of  the  enviroiiment  ambient  propensity. 

Recent  tightening  of  military  specifications  has  forced  us  to  study 
nichrostrictiires,  for  which  the  tri-stable  two-stage  Caloriferer* 
with  Biased  Viewpoint  adjustment  now  in  use  is  a  most  useful 
tool.  The  interrelated  variables  of  the  Barkhausen  effect,  gyrotech- 
nesis,  and  low -expunction  refractiliers  are  thus  coming  under 
closer  scrutiny  and  control  than  ever  before. 

Scientific  study  and  attention  to  detail  are  the  keynotes. 

OUR  CONCLUSIONS 

As  a  result  (somehow  or  other)  certain  Sigma  Relays  have  rela¬ 
tively  good  thermal  stability.  If  you  have  a  problem  of  this  nature 
there's  no  telling  what  Sigma  can  do  fur  you. 


VOIla^e-Regiilatnr  Tube 

Radio  Corp.  ok  A-meriga,  Harri.^on, 
N.  J.  Type  60715  cold-cathode,  glow- 
discharge  tube  of  the  7-pin  minia¬ 
ture  type  is  intended  for  voltage- 
regulator  .service  critical  as  to 
exce.s.sive  shock  and  vibration.  It 
is  a  premium  version  of  the  OA2 
and  OB2,  and  is  con.structed  and 
processetl  to  meet  military  require¬ 
ments.  The  tube  can  with.stand  an 
instantaneous  impact  acceleration 


SIGMA  INSTRIMEMS,  IXC. 

n«  I'EARL  ST.,  SO.  BRAIM'HEE,  BOSTON  83.  MASS. 
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NEW  ELECTRO 


LESS  THAN 


RIPPLE  at 
TOP  LOAD 


Continuously 
Variable 
3  -  28  Volts 
up  to  IS  Amperes 


Test,  Service  DC 
Equipment  from  AC  Lines 
Faster ...  at  Less  Cost ! 


NEW  MODEL  "NF"  meats  most  re¬ 
quirements  in  a  DC  power  supply  .  .  . 
extremely  low  AC  ripple  or  hum,  at 
this  output  ranqe  .  .  .  low  price  .  .  . 
dependability.  One  control  gives  you 
adjustable  output  voltage  over  its 
rated  range.  Exclusive  "Electro"  appli¬ 
cation  oi  selenium  rectifiers  increases  I 
rectifier  power  rating  and  lowers  cost  ^ 
per  ampere  output.  Top  quality  com¬ 
ponents  and  speckrl 
design  withstand  high  Jifl  OC  ! 
overloads.  Net  | 

For  Aircralt,  Tank,  Marine  Dectronic 
Equiptnenl.  Laboratory  Instnunonlt. 
Rosoarch.  Roloys.  Solenoids.  Phone 
Circuits. 

Model  6  Vein,  1-20  Amps  $4*  SO 

Model  "BJ"  t  Volts,  1-12.S  Amps  $17. SO 

Send  /or  Details  Today/ 


Elietro  Products  Laboratories 


4501 -If  North  Rovtnswood  Avt.  Chkoyo  40,  III. 
In  Conodo 

ATLAS  RADIO  CORP.,  LTD.,  TORONTO 
PRECISION  INSTRUMENTS  SINCE  1944 


»  /  ^ 

new  — 

/  '  ^ 

development  in  — 


SOlDf  R  PREFORMS 


lower  cost 

mo^e  exacting  precision  standards 

•  The  new  Art  Wire  Solder  Preforms 
reduce  your  costs,  eliminate  variability  in 
soldering,  insure  sounder,  stronger  joints,  and 
minimize  hand  labor.  Precision  made  to 
every  specification  including  AAilitary  and  Federal 
for  soft  solder  ...  in  shapes  that  meet  the  requirements 

Compht*  information  on  r»-  your  induction 

quest.  Send  blueprints  or  1  soldering  operation. 

samples  for  estimates. 


ART  WIRE  &  STAMPING  CO. 


1  Boyden  Place 


Newark  2,  N.  J. 


MAKE  IT 

ARROW! 

Single  Source 
INDUSTRIAL 
ELECTRONICS 
SUPPLIER 


►, 


Pwrclifltliif 
Afvntsl  Chltf 

Writ*  todqy  on 
your  cempony 
fottorhood  lor 
yowr  copy  of 
owr  pIpontU 
bwyinp  puido. 


pwida 

Oopt. 


EUaRONICS 

includiiig  JAN  EQUPi^ENT 

Supplhrs  tor 

aiSIARCH  .  PtOOUCTION 
DfViLOPfNiNT  •  PtOCiSSINO 
CONTBOl  mod  NUUNTfNANCI 


fetFASr  SaViCE  • 

Western  Union.-  WUX44.Y. 


AT  Youa 
SftVICE 

Teletype;  NY1.472  " 

Cable:  "AioucraaN.Y." 


ARROW^c 


ELECTRONICS  INC 


82  CORTLANDT  ST.,'^NfW  YORK  7,  N.Y.  •  OIGBY  9-4714 
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TURRET 

SOCKET 

ASSEMBLIES 


Designed  for  National's 
7-pin  and  9-pin  miniature  tube 
sockets.  Permit  compact  sub- 
assembly  wiring  at  base  of 
socket.  Cadmium-plated  brass 
center  support  has  a  standard 
length  of  two  inches.  Silver-plated 
brass  terminal  studs.  Available 
with  holes  through  which  leads 
con  be  drawn  or  with  solid  studs. 
Center  supports  of  varying 
lengths  and  other  types  of 
terminals  con  be  supplied  to 


of  900  K.  and  a  vibrational  acceler¬ 
ation  for  extended  periods  of  2.5  jr. 
Operatinjr-current  range  is  from  5 
to  30  ma.  It  regulates  at  an  aver- 
a-'e  value  of  108  v. 


'  ^  ■ 

^  PROVEN  DEPENDABLE  QUALITY 

oitinunvtits  . 


GRID  AND 


CONNECTORS 


Siiiull  Paprr  Caparitor 

Astron  Corp.,  25.5  Grant  Ave.,  E. 
Newark,  N.  J.,  has  a  new  type  AQ 
subminiature  paper  capacitor  de¬ 
signed  for  operation  at  tempera¬ 
tures  through  125  C.  Capacitance 
stability  over  a  wide  temperature 
range  is  from  —65  C  to  -1-125  C, 
without  derating,  plus  high  insula¬ 
tion  resistance,  low  power  factor 
and  high  teat  voltage.  These  ca¬ 
pacitors  are  supplied  in  the  ex¬ 
tended  foil,  noninduetive-type  con¬ 
struction.  Hermetically  sealed, 
they  are  capable  of  meeting  all 
military  requirements. 


High  quality  grid  and  plate 
connectors  of  both  the  insulated 
ceramic  (meeting  JAN  1-10 
speci6cations)  and  the  non-insulated 
spring  clip  types  for  use  on  tubes 
having  contacts  of  V*",  Vm”,  and 
diameters.  All  lugs  are 
designed  to  provide  strong 
mechanical  connection.  Write 
for  drawings. 


M  €m.±Lo  na.  L 


NATIONAL  COMPANY,  Inc 


manufacturers  in  quantity. 
Write  for  drawings 


Write  tor  drairiugn 


NEW  PRODUCTS 


(coNtintMd) 


in  laboratories  condiictinir  research 
on  radar,  tv,  atomic  phenomena, 
computers  and  allied  fields. 


receiver 
in  the 
low-priced 
field! 


Laboratory  Power 


Supply 

Alco  Electronics  Mfg.  Co.,  102 
Marston  St.,  Lawrence,  Mass.  Model 
400-A  comprises  two  independently 
rejfulated  power  supplies  with  ex¬ 
tremely  low  ripple  and  output  im¬ 
pedance.  Each  of  the  200-ma  regu¬ 
lated  outputs  may  be  operated 
independently  and  simultaneously, 
and  by  front-panel  switching  may 
be  combined  in  parallel  to  provide 
double  output  current  (400  ma) 
over  the  voltage  range  of  0  to  42^ 
V.  The  outputs  are  floating,  permit¬ 
ting  operation  with  other  than 
negative  ground.  Stabilized  nega¬ 
tive  bias  voltage  is  provided  with 
continuous  adjustment  from  0  to 
— 150  v.  Heater  voltages  (unregu¬ 
lated)  of  6.3  V  at  10  amperes  are 
available  at  binding  posts. 


Here  is  the  perfect  answer  to  the 
need  for  compact,  dependable, 
versatile  and  low-priced  VHF 
reception.  Can  be  operated  from 
power  supply  or  batteries  for 
fixed  or  mobile  use.  Can  be  used 
as  a  complete  receiver  in  itself  or 
os  a  VHF  converter  with  any 
receiver  tuning  to  10.7  mcs.  As 
converter  makes  features  of 
connected  receiver  usable  on  VHF. 


27  nscs.  —  250  me*. 

in  6  Band* 


Mobil*  or  Fixed  Operation 


Con  Be  U**d  A*  Receiver 
or  Converter 


M42'» 


Incl.  all  coils 
Power  supply,  $22.43* 


Twin  Scaler 

Radiation  Counter  Laboratories, 
Inc.,  5122  W.  Grove  St.,  Skokie, 
III.,  has  designed  a  Higinbotham 
binary  scaler  with  two  input  con¬ 
nectors,  two  scales  of  16  and  two 
recorders.  Each  scale  of  16  and  its 
recorder  operates  independently 
from  the  other,  using  a  single  h-v 
power  supply.  The  single  h-v  power 
supply  employs  two  separate  regu¬ 
lating  circuits  so  the  voltage  avail- 
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Now  your  Screen-rooms  can  be 


RADIO-SILENT 


from  0.150  to  25,000  me. 


!  NEW  PRODUCTS  (continued) 

i 

I  able  at  each  G-M  tube  may  be  rcKu- 
i  lated  to  the  desired  value.  A 
I  .switch  enables  one  to  check  the 
voltage  on  first  one  and  then  the 
I  other  G-M  tube.  Counting  rates 
'  up  to  and  in  excess  of  20,000  counts 
per  minute  can  be  independently 
registered  on  each  Veeder-Root 
recorder. 


TOBE  FILTERS 


for  screen-booth  power  lines  cover 
the  entire  spectrum  from  the  LF 
through  the  SHF  range  with  high 
attenuation  at  all  frequencies. 

The  performance  curve  above 
shows  the  combined  attenuation  of 
a  double-shielded  test  room,  a 
Tobe  #1180-2  medium-range  filter, 
and  a  Tobe  #1457-1  high-range 
filter.  The  filters,  rated  at  100  am¬ 
peres  500  volts  a.c./d.c.,  have  a 
total  line  drop  of  only  0.2  volts  per 
circuit  at  full  load;  others  avail¬ 
able  at  lower  smd  higher  ratings. 
Catalog  E-201  giving  electrical 
chvacteristics,  dimensions,  mount¬ 
ing  provisions,  weights,  terminal 
data,  and  recommendations  for 
your  use  of  wide-rsuige  line  filters 
is  free  on  request.  WRITE 
TODAY. 


Staii<liiig-Wuve  Amplifier 

Polytechnic  Research  and  De- 
VELOP.MENT  Co.,  55  Johnson  St., 
Brooklyn,  N.  Y.  Type  275  amplifier 
is  a  high-gain  linear  audio  amplifier 
designed  to  accurately  indicate 
vswr’s  over  the  full  scale  ranges  of 
1  to  1.3,  1  to  3,  3  to  10,  10  to  30 
and  30  to  100.  A  normalizing  gain 
control  channel  minimizes  the  effect 
of  power  drift  on  the  r-f  source. 
The  unit  may  be  operated  as  either 
a  broadband  amplifier  over  the 
range  of  300  to  3,000  cps  or  as  a 
narrow-band  amplifier  at  500,  1,000 
and  1,300  cps  with  a  25-cpa  pass 
band.  Noise  level  is  0.03  ;jiv.  Full- 
scale  narrow-band  .sensitivity  is  0.1 
jlv.  The  input  circuit  provides  for 
either  crystal  or  bolometer  opera¬ 
tion  with  a  variable  bolometer  bias 
of  2.5  to  8  ma. 


TOBE  DEUTSCHMANN 


Printed  Circuits 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


Stupa KOFF  Ceramic  and  Mfg.  Co., 
Latrobe,  Pa.,  has  developed  a  line  of 
printed  electrical  circuits  .some  of 


July,  1952  — ELECTRONICS 


•  f 


NEW  PRODUCTS  (cmiinucd) 

which  incorporate  aa  many  aa  aix 
separate  resiators  and  capacitors  in 
a  permanent  circuit.  In  their  pro¬ 
duction  patterns  for  resistors,  ca¬ 
pacitors  and  conductors  are  printed 
on  vitreous,  hijrh-dielectric  ceramic 
plates  by  a  silk-screen  priK-esa.  The 
dielectric  properties  of  the  ceramic 
are  used  for  the  capacitors,  while 
silver  is  used  for  conductors  and 
carbon  prraphite  or  other  resistance 
materials  for  resiators.  After  the 
patterns  are  printed  they  are 
bonded  permanently  to  the  ceramic 
surface  by  controlled  curinjr:  then 
are  protected  from  abrasion  and 
humidity  by  the  application  of  an 
impervious  plastic  covering.  One 
printed  circuit  replaces  from  two  to 
six  individual  components.  Typical 
circuits  are  described  in  bulletin 
1151. 


Plug  ami  Jack 

SWITCHCRAFT,  iNC.,  1328  N.  Hal- 
.sted  St.,  Chicago  22,  Ill.,  has  an¬ 
nounced  two  new  related  products 
most  commonly  used  in  military 
communication  and  industrial 
equipment.  The  No.  440  “Little 
Plug”  (.PJ-055B)  features  a  one- 
piece  tiprod  which  together  with 
the  sleeve  are  assembled  into  the 
mold  as  an  insert;  providing  a  fin¬ 
ished  plug  with  complete  continuity 
of  thermoplastic  insulation  between 
this  tiprod  and  the  sleeve  of  the 
plug.  Design  and  material  are  in 
accordance  with  specification  JAN- 
P-642.  The  No.  820  “Extension 
Jax”  (JJ-026)  features  spring 
tempered  nickel  silver  springs  as¬ 
sembled  into  a  rigid  stack  assembly, 
insulated  by  phenolic  spacers  and 


GLASS -TERMINAL  TUBULAR 


I 

1 


midget  •  metal-cased  •  hermetically-sealed 


1 


For  miniaturiied  opparotus  and  where  the  self-healing  character¬ 
istic  is  desirable,  specify  Tohe  metallized-paper  glas.s-terminal 
tubulars,  (iapacitance  ratings  from  0.01  to  10  mfd.  Voltage  rat¬ 
ings  from  1.50  to  f><K)  volts  d-c.  Mineral-wax  or  mineral-oil 
impregnation  for  temperatures  —  5.5  to  -f  8.5C;  silicone-fluid 
impregnation  for  —  .55  to  +  10.50  range. 

For  the  "hot  spots"  where  space  is  limited,  specify  Tohe  silicone- 

lluid-impregnaled  glass-terminal  tubulars.  These  units  are  built  j 
to  work  over  a  range  of  —  .5.5  to  1 2.50.  Capacitances  0.001 
to  1 .0  mfd.  Working  voltages  2(K)  to  1000  volts  d-c. 

For  cramped  space  in  circuits  whose  surge  characteristics  prevent 

use  of  metallized-paper  units,  specify  Tobe  foil-paper  capacitors  | 
with  stabilized-Halowax  impregnation.  Capacitances  0.001  to  1.0 
mfd.  Voltage  ratings  200  to  100  volts  d-c.  Temperature  range 
-  40  to  i  «5C. 


For  qeneral  service  specify  Tobe  glass-terminal  tubulars  with  min¬ 
eral-oil  impregnation.  Capacitances  0.001  to  1.0  mfd.  Working 
voltages  200  to  1000  volts  d-c.  Temperature  range  —  55  to  +  85C. 

All  tvpes  a\ailable  with  windings  insulated  from  or  grounded  to 
case.  Kxtended-foil  windings  for  low-voltage  high-frequency  service; 
tabbe«l  windings  for  minimum  size.  Standard  capacitance  toler¬ 
ance  ±:  20^f ;  can  be  furnished  ±5%. 
Write  for  catalog  giving  complete  list  of 
sizes  and  ratings. 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 
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CfNftAL  OfftCfS.  3300  W  AffMfMCC  AVf..  CHICAGO  47.  111. 


DESIGNED 

ENGINEERED 

MANUFACTURED 


PRECISION 

PERFORMANCE 


•  Designed  for  use  on  AC  lines 
where  successful  servicing  of  elec¬ 
tronic  or  electricol  equipment  de¬ 
pends  upon  the  regular  servicing  of 
such  equipment  based  on  actual 
operating  (or  idle)  time.  Unit  has  a 
range  of  9999.9  hours  and  resets 
automatically  at  10.000  hours.  Can 
be  supplied  for  either  720  or  240 
volts.  60  cycle  operation  and  has 
operating  temperatures  of  —55  to 
-  55"  C. 


RUNNING  TIMF  METER 


TOTAL 


HOURS 


•  The  Running  Time  Meter  is 
housed  in  Burlington's  attractive, 
black  bakelite  3"  square  or  VA" 
round  cose. 


9999.9  hour  range 

10,000  hour  automatic  reset 

—  55  to  4-55°  C.  operating  temperature. 


Write  Dept  f-72  for  further  details. 


BURLINGTON  INSTRUMENT  COMPANY 

BURLINGTON,  IOWA 


familiu'with  Western 
Electric  thermistors  will  we|. 
come  this  new  source.  V  iaory 
it  licensed  under  all  Western 
Elearic  thermistor  patents. 


There  tbermirtorr  bate  ex- 
cejiliomdly  high  temperature- 
coefficient  and  tiability. 


You  may  have  used  thermistors 
for  time  delay,  temperature  com. 
pensation,  control,  or  measurement. 
Did  you  know  they  are  being  used 
for  voltage  regulation,  volume 
limiting,  surge  protection,  oscillator 
stabiliaation,  radar  power  measure¬ 
ment,  vacuum  manometry,  gas  analy¬ 
sis,  Bow  measurement,  and  a  host  of 
new  applications  being  developed 
every  day? 

Send  for  free  literature. 


and  (UaH  it  <nit^ 
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Tgkt  th«  mofttr  of  qukk^  identifying  coils  of  Ropoblk  Aluminwin 
Foil.  Ropubik  coils  oro  cloorly  morkod  wtHi  tho  customor's  codo, 
tho  gogo  ond  tho  pockoging  doto.  Socouso  tho  morking  is  on  tho 
odgo  of  tho  coil,  close  to  tho  core,  o  portiolly  used  coil  is  os  qukkiy 
ond  readily  identified  os  o  now  one. 

As  on  oddod  sorvko,  Ropubik  is  olwoys  glod  to  furnish  their 
customers  with  on  inspection  chart  covering  eoch  order.  This  chart 
tells  ot  o  glance  the  detoiled  yield  foctors  of  ony  given  order.  It 
is  o  pictorial  representation  of  what  con  be  ontkipoted  in  production. 

But  the  most  signifkant  chorocteristk^of  Ropubik  copocitor  foil  is  its 
consistently  good  quality.  Accurote  goge,  cleon,  straight  edges  and 
individual  iMxing  mean  more  production*  leu  down  time*  ond 
fewer  rejects. 

Republk  copocitor  foil  is  ovoiloble  in  widths  of  1/4'*  ond  wider* 
ond  in  goges  from  .00017"  to  .005"* 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

DANBURY  CONNECTICUT 


Branch  Soles  Offices: 


209  W.  Jockson  Blvd.,  Ckkogo  6*  III. 
666  Miuion  St.*  Son  FronciKO  5*  Cal. 


NEW  PRODUCTS  (coethieed)  | 

tubing,  firmly  assembled  to  long  ! 

brass  body  by  stainless  steel  screws. 

Materials  and  finishes  are  in  ac-  | 
cordance  with  specifications  JAN-J-  I 
641.  / 


Altec  Lansing  Corp.,  9356  Santa 
Monica  Blvd.,  Beverly  Hills,  Calif. 
Model  250A  console  is  a  completely 
self-contained  a-c  operated  unit  de¬ 
signed  for  high  quality  control  in 
a-m,  f-m  or  tv  broadcasting.  Espe¬ 
cially  featured  in  the  console  is  the 
use  of  newly  designed  miniature 
plug-in  preamplifiers,  line  ampli¬ 
fiers,  monitor  amplifiers  and  power 
supplies.  Available  input  imped¬ 
ances  are  30,  150,  250  or  600  ohms  i 
with  a  nominal  output  impedance  i 
of  600  ohms.  Frequency  response 
is  ±  1  db  from  20  to  20,000  cycles 
and  the  signal-to-noise  ratio  is  70  . 
db.  Overall  dimensions  of  the  con-  j 
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Broadcast  Console 


Humidity  Control 


REPUBLIC  WATCHES 

THE  LITTLE  THINGS 
THAT  MEAN 


BIGGER 


PRODUCTION 
FOR  YOU 


Barber-Colman  Co.,  Rockford,  Ill.  ' 
Two-position  or  proportioning,  | 
humidifying  or  dehumidifying,  for  ; 
process  or  comfort  control,  the  new  j 
electronic  humidity  control  features  j 
supersensitive,  instant  response  ' 
with  plug-in  elements,  wide  range  i 
and  simple  adjustments.  A  mois-  | 
ture-sensitive  element  changes  re-  ! 
sistance  instantly  with  minute 
changes  in  relative  humidity.  In  ; 
spaces  supplied  by  a  central  fan  the  ; 
sensing  element  is  mounted  either  j 
in  the  duct  or  the  conditioned  space,  ^ 
remote  from  the  amplifier  and  ad-  i 
justments.  For  controlling  the  : 
relative  humidity  in  spaces  not  com-  ; 
pletely  air  conditioned,  the  control 
is  available  with  all  operating  ad¬ 
justment  mechanisms  mounted  in 
a  convenient  cabinet. 


lOWAVE  RESISTOR 

TELEWAV 
^  \  \  TYPE  R 


FORMVAR  •  FORMEX  •  ENAA1E1 


SECONDS 


1.  DIP  WIRE  in 
X^VAR  for  S 
•ecoodf. 


t  WITHDRAW 
■fid  watch  ooa^ 
iog  disintegrate 


WIPE  t 


8.  WIPE  CLEAN. 
Operation  coay 
p I e  t  e d  in 
seconds. 


ItVAR  Is  ■MHcerrotlv*.  noa-crMplRg  —  Imvm  wir*  rMdy  far 
(•IdariM.  N*w  is  at*  by  iMdlag  noaafactarart  of  oiocfrical 
prodaeta.  Wrifo  for  FREE  SAMPLE  for  fosflay. 

HDEUTY  CHEMICAL  PRODUCTS  CORP. 

472  Ftcllngbajoeo  Aveooe,  Newatk  5,  New  Jecaej 


TYPE  R  RESISTORS  employ  noble  • 
metal  film  deposits  on  specially  SPECIF 

selected  heat  resistant  glass.  Resistance,  so  c 

FILM  THICKNESS  offers  negligible  ^ler.rtce:  5%  < 
skin  effect,  at  microwave  frequencies.  jl'c  * 

POWER  CAPACITY  of  'A  yratt  pro-  i/.iti'i'iSre 
vides  high  power  handling  ability.  F.lm ’.noth  T, 

PHYSICAL  STRUCTURE  is  Ideally  Te-np.,.tu,e  c'c 
suited  to  impedance  matching  in  stand-  .ppro>.  q.oois 
ard  coaxial  line  and  waveguides.  Pow.r^  Sensit.vit 

FINISH.  Coated  with  a  special  silicone 
vartiish  to  protect  the  film. _ 

pirkyi  LAiORATORIES.  INC. 

Aoo.  •  Rrwohlyn  n.Now  York 


TYPICAL  APPLICATIONS 

•  Power  measurement  at  any 
frequency 

•  Matched  terminations  for  wave* 
Guides  or  coanat  lines 

•  Resistive  power  pieVup  loops 

•  RP  pads  or  attenuators 

•  Dummy  loads 

•  Temperature  measurements 

•  Impedance  matching 

SPECIFICATIONS 

Resistance.  SO  ohms  standard,  other 
values  on  request. 

Tolerance:  5%  or  10% 

Wattage  ’/a  watt  continuous  duty 
at  25  •€ 

Size:  1/16  inch  diam.  »  3/16  inch  Iona 


Film  Length;  Type  R  063  —  1/16  Inch 
Type  R  093  —  3/32  inch 
Temperature  Coefficient: 

appro*.  0.XI9  ohms/ohm/*C. 
Power  Sensitivity:  Appro*.  10  ohms/ 
watt 


INFORMATION 
on  positions  at 

NORTHROP 


Northrop  Aircraft,  Inc.  is  engaged 
in  vitally  important  projects  in 
scientific  and  engineering 
development,  in  addition  to  aircraft 
production.  The  program  is 
diversified,  interesting  and  long- 
range.  Exceptional  opportunities 
await  qualified  individuals. 

The  most  responsible  positions 
will  go  to  top-caliber  engineers 
and  scientists.  However,  a  number 
of  excellent  positions  exist  for 
capable,  but  less  experienced, 
engineers.  Some  examples  of  the 
types  of  positions  now  open  are: 

ELECTRONIC  PROJECT  ENGINEERS... 
ELECTRONIC  INSTRUMENTATION 
ENGINEERS  . . .  RADAR  ENGINEERS . . . 
FLIGHT-TEST  ENGINEERS... 
STRESS  ENGINEERS . . . 
AERO-  AND  THERMODYNAMICISTS... 
SERVO-  MECHANISTS . . .  POWER-  PLANT 
INSTALLATION  DESIGNERS... 
STRUCTURAL  DESIGNERS... 
ELECTRO-MECHANICAL  DESIGNERS... 
ELECTRICAL  INSTALLATION  DESIGNERS. 


Qualified  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  piositions.  Please  include 
an  outline  of  your  expierience 
and  training. 

Allowance  for  travel  expenses. 

Address  correspondence  to 
Director  of  Engineering, 

NORTHROP 
AIRCRAFT,  INC. 

1009  E.  BROADWAY 
_  HAWTHORNE,  CALIFORNIA 
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NEW  PRODUCTS 


(continued) 


sole  including  table  are  36  in.  high, 
55  in.  long  and  31  in.  deep  and 
weight  is  280  lb. 


Toroidal  Winiliii^s 

D&R,  Ltd.,  402  E.  Gutierrez  St., 
Santa  Barbara,  Calif.,  announce  the 
availability  of  toroidaj  coils  char¬ 
acterized  by  improved  winding 
techniques.  High-Q  inductor  re¬ 
quirements  of  miniaturized  appara¬ 
tus  may  be  readily  met  by  the  use 
of  these  coils.  Both  powdered-iron 
and  continuous  strip-wound  core 
materials  are  utilized,  depending 
upon  the  particular  application. 


THE  HIGH  QUALITY  EQUIPMENT 
YOU  BUILD  DESERVES 


If  you  manufacture  any  type  of  electronic  equip¬ 
ment,  you  know  how  important  high  quality,  non- 
corrosive  fastenings  can  be  to  your  production. 

H.  M.  Harper  is  the  largest  manufacturer  spe¬ 
cializing  in  fastenings  of  non-ferrous  metal  and 
stainless  steel.  Over  7,000  items  carried  in  stock. 

Harper  Everlasting  Fastenings  offer  manufac¬ 
turers  of  electronic  equipment: 

•  tosfenings  of  brass,  naval  brans#,  sMIcan  brans*, 
Man#l,  nick#l,  aluminum,  all  slainlass  sl##l— many 
non-magn#Hc  mat#rials 

•  high  quality  and  (Klram#  accuracy 

•  m  vast  matallurgical  and  •ngin##ring  background 
capabi#  of  salving  any  fasttning  proUtm 

•  lw#nty-nina  y#ars  of  manufacturing  •xporlanca 

•  on*  saurc*  of  supply  for  all  your  n**ds,  with  th* 
oddod  advantogas  of  on*  saurc*  of  r*spansibilily, 
on*  account  t*  hondl*,  on*  bill  t*  pay. 

There  is  a  Harper  distributor  near  you  with  stocks 
to  fill  your  order.  Harper  engineers  and  metallur¬ 
gists  will  be  glad  to  assist  you  in  the  solution  of 
any  fastening  problem. 

THE  H.  M.  HARPER  COMPANY 
8244  Lehigh  Avenue,  Morton  Grove,  Ill. 

Mail  the  coupon  below  for  _ 

complete  catalog  of  \ 

Harper  Everlasting 
I'astenings.  There  is  a 
Harper  distributor  near 
yon  with  stocks  to  fill 
your  requirements. 


Hif'li-Speefl  Prinler 

Anelex  Corp.,  Concord,  N.  H. 
The  Synchroprinter,  a  high-speed 
printer  developed  for  recording  the 
output  of  analog  or  digital  com¬ 
puters  in  directly  readable  form  on 
standard  paper,  may  be  used  in  any 
application  where  data  is  available 
in  electrical  or  mechanical  form. 
It  is  capable  of  printing  15  lines  of 
40  characters  each  in  one  second, 
or  a  rate  of  600  characters  per 
.second.  Printing  is  accomplished 
by  means  of  continuously  rotating 
type  wheels  and  cooperating  print 
hammers.  The  device  features  in¬ 
dependent  control  of  printing  and 


EVEIliSTlNt  ^  FISTENINCS 


The  H.  M.  Harper  ('ompany 
H244  Lehigh  Avenue 
Morton  Grove.  Illinois 

Please  send  the  complete  catalog  of  (iarper  Everlasting 
Fastenings. 


Specialists  in  all 
Non-Corrosive  Metals 


Ssme. 


Cmmptiity . 


AJdrtis. 
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CARBINE 
CLIP  BAG 


PADDED 

INSTRUMENT  CASE 


for  the  permanent  pro¬ 
tection  of  vital  electronic 
equipment,  instruments 
and  controls  against  vi¬ 
bration  and  shock. 

Writ*  for  Robinson’s  <i*w  cotalog  todoy. 


ROBINSON  AVIATIO^  INC. 

L/Jkal^  ,  n 


PRECISION 

POTENTIOMETERS 


Type  RL-270: 

ring  type  .  ■  .  five  sizes  chorted  below. 

Gamcweil  Potentiometers  ore  precision  in¬ 
struments  in  every  respect.  They  feoture  close 
limits  in  electricol  chorocteristics  ond  me- 
chonicol  construction,  low  electrical  noise,  low 
torque,  ond  long  life.  All  types  oporote  ot 
— SS^C.  to  +55*C.,  95%  relotivc  humidity  ot 
oltitudes  up  to  50,000  ft.  Non-lineor  wind¬ 
ings  ore  ovoiloble. 


CONDENSED  SPECIFICATIONS 

Diemetcr  (in.). . 

Retins  (wetts)  .  .  . 

Torque,  mei.  (oi.  in.).  .  . 

Weishl<oz.) 

Mountins:  3  holes  W  deep 
Mounlin*  circit  diem,  (in.)  . 
h^x.  rciistence  (ohms)  ±  10^'< . 

Min.  rcsistencc  (ohms)  ±10^1 . 

Mei.  useful  engle  (des  ) 

Mex.  resolution  (*'().  . 

Min.  resolution  (^'()  . .  ■  . 

Lineerity  (' i) 


500.000  375,000  160,000  105,000 

460  350  150  105 

358±^  356:fcH  354±>^  353^4 


specification  designed 

CANVAS 

and  leather 

PRODUCTS 


Stenderd  Sheft  single  end,  extension,  specify  if  otherwise. 

Double  ended  sheft  speciel;  specify  diemeter  end  length. 

Multiple  sections  cen  be  genged,  edd  *s*  to  the  overetl  length  for  eech  edditionel  sectior 
Terminels  will  be  positioned  on  die  circumference  es  required  for  teps  end  winding  engle. 
Expected  life  of  ell  types  over  1,000,000  cycles. 

FOR  COMPLETE  DETAILS  SEND  FOR  BUUETIN  F-M-A 


THE  GAMEWEIL  COMPANY 

NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


PHALD 


"Current's  Fauorite  Conductor" 

Provides  Versatile  Quality  for  Mobile  Communication! 

Year  after  year,  hundreds  of  thousands  of  feet  of 
shielded  connecting  cables  bearing  the  famous 
"Current's  Favorite  Conductor"  trademark,  find 
their  way  into  the  nation's  best  mobile  radio  and 
telephone  communication  systems. 

Phqlo  builds  shielded  cables  that  are  as  versatile 
as  the  systems  they  connect  .  .  .  whatever  the  pur¬ 
pose,  you  couldn't  find  a  better  quality  answer. 
Next  time  specifications  call  for  shielded  communi¬ 
cation  cable,  call  for  PHALO  and  be  certain! 


TOOL  ROLLS— BAGS  &  CASES 
BG  BAGS— CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 

C.  R.  DANIELS,  INC. 

DANIELS,  MD. 

7S  West  St.  New  York  6,  N.  Y. 

S49  W.  Randolph  St.  Chicago  6,  III. 


ROBINSON 

MOUNTS 

■ba  ate  rued  (k 

MUITEDl 

9  UNITED’S 

CONM-LINtft  3flO'S 


NEW  PRODUCTS 


(contintttd) 
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“  CONT»<J' 
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Nime 


Title 

Compiny 


Address 


en 


um 


WHY  LABEL  WITH  Kum  l&eenA  -  Wherever  there's  an 
unanswered  question,  a  guess  instead  of  a  know,  or  a  hesi¬ 
tation  on  identification  or  procedure,  that's  the  place  for 
Kum-KIeen  labels.  One  electronic  manufacturer  records 
assembly  and  testing  steps  on  Kum-Kleen  labels,  which  are 
easily  peeled  off  and  filed  for  future  reference. 

Kum  T^ernA  ore  EASILY  APPLIED  —  Avery  Kum-Kleen, 
pressure-sensitive  labels  ate  just  Uid-on  with  a  finger-touch. 
They're  self-adhesive  —  easy  to  apply  —  stick  to  any  clean, 
smooth  surface  , , .  require  no  moistening,  soaking,  heating. 

KumKtrrnA  CUT  LABELING  COSTS— The  patented  Avery 
Dispensers— manual  or  electric— feed  die-cut  labels  off  roller 
tape,  ready  for  quick,  clean  labeling.  Many  users  report 
labeling  speeds  5  times  faster  than  conventional  methoils. 

J^entl^keiu  are  MORE  PRACTICAL  —  Kum-Kleens  stay 
stiul  even  in  extremes  of  temperature  and  humidity  with 
no  pop,  peel  or  curl.  No  excess  glue  or  moisture  to  clean  up! 
THEY  SAVE  TIME,  LABOR  AND  COSTLY  MISTAKES! 

WHAT  TO  LABEL  WITH  ^(urn’^^[£n4 :  Nameplates— Trade¬ 
marks  —  Guarantees  —  Instruaions  —  Approval  Seals  —  Dia¬ 
grams  —  Inspection  —  Caution  —  Repairs  —  Prices  —  Masking 
—  Routing  —  How  to  use  Copy  . . .  and  many  others. 


Elertrioal  Delay  Lineti  j 

Gulton  Mfg.  Corp.,  212  Durham 
Ave.,  Metuchen,  N.  J.,  is  offering 
electrical  delay  lines  for  use  in  com¬ 
puters,  radar,  tv  and  other  elec¬ 
tronic  applications  where  delays  are 
required  ranging  up  to  100  [tsec. 
^These  feature  low-loss,  excellent  I 
temperature  stability  through  the  , 
use  of  specially  engineered  temper-  j 
ature  compensating  capacitors,  and  | 
small  physical  size.  All  of  these 
delay  lines  are  custom  engineered 
to  the  exact  mechanical  specifica¬ 
tions  and  electrical  characteristics 
required  by  the  customer.  Typical 
characteristics  are  delay  time,  1.1 
lisec;  rise  time,  0.1  (isec;  bandwidth  | 
2.0  me;  attenuation,  less  than  1  db  | 
and  characteristic  impedance,  460 
ohms.  I 


V'olt-Ohni-IVIillianiiiiele^*  | 

American  Chronoscope  Corp.,  316  I 
W.  First  St.,  Mt.  Vernon,  N.  Y. 
Model  601  portable  v-t  volt-ohm- 
milliammeter  is  a  self-contained, 
universal  test  instrument  that  is 
battery  operated  and  requires  no 
external  source  of  power  supply. 
The  meter  accurately  measures  a 
wide  range  of  a-c  and  d-c  voltages, 
resi.stances  and  currents.  It  has 
six  d-c  voltage  ranges  from  3  to  1, 
200  V  full  scale,  13-megohm  input 
impedance;  5  a-c  voltage  ranges 
from  3  to  300  v  full  range,  6-meg¬ 
ohm  input  impedance;  6  ohm  ranges 
from  1  to  100  megohms;  and  6  cur¬ 
rent  ranges  from  3  to  1,200  ma. 
Designed  for  all  types  of  radio, 
electronic  or  industrial  work,  the 
unit  is  extremely  useful  when  ex- 


TOsaf&ss.  -  the  original  WHERE  can  you  use  these 

pressure-sensitne  i  #  »  •  »  . 

tabel  -  is  a  r~\  1  bustness, 

product  of  /  A  V/  ;  5 

iAlU  LS  Ji  J  ADHESIVE  LAIEL  CORD. 

1 17  liberty  St.,  New  York  6  •  608  S.  Dearborn  St.. 

Chicajio  ^  *  1616  So.  California  Ave.,  Monrovia 
Offices  in  ocher  principal  cities. 

1  n  Please  send  case  histories,  free  samples  and  prices 
□  Have  the  Avery  label  man  call 


paper  feed.  This  permits  data  pro¬ 
duced  at  irregular  time  intervals  to 
be  consolidated  into  adjacent  lines 
of  print. 
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Whtre  there  are  {DOUBTS 
instead  oj  \  FACTS 

.  .  .'label  IT 


with 


labels 


IF  YOUR  D.  0.  CONTRACTS  CALL  FOR:  .  . 

CONTACTS  AND  CONTACT  ASSEMBLIES 
BRUSHES  •  WIPERS  •  SLIP  RINGS 
COMMUTATOR  SEGMENTS  •  RESISTANCE  WIRES 
NON-CORROSIVE  WEAR  RESISTANT  PARTS  .  .  . 


NIW  MODELS 


Amiiicam  Tiifvisiofi  I  Radio  Co. 

StMce  t93l 

SAINT  ^AUl  MINNESOTA'U  S  hA 


Research  has  covered  not  only 
the  development  of  specialized 

precious  metal  alloys  for  applications  such  as  these,  but  also  the  design 
of  both  standard  and  special  contacts,  brushes,  wipers  and  other  com¬ 
ponent  parts.  Our  increased  facilities  are  now  geared  to  economical 
production  of  these  important  precious  metal  components  ...  in 
large  or  small  quantities.  Consult  us. 


CURRENT 

ANYWHERES 


THE  .1.  M.  NET  (IllMI’ANT,  179  Elm  SirepI,  Hartfiiril  I.  Hnimppliriit 
■S'lJHrialiNlN  in  I'rpriiiiiH  Metal  Metalliiri))  .Since  ISI3. 


Canv(ni«Ht  Height  and  Viewing  Angle 
Adjntoble  to  Hold  Portable  Scopoe 
Boll  Bearing  Swivel  Rubber  Tired  Costers 
Lightweight  Aluminum  Construction 
Recommended  by  Laboratories  Wherever  Used 


INVERTERS 


FOi  LouisviLUg  ky. 

Formarly  manirfoctiircd  by  UNIQUE  DEVICES 
Mmt  mmhifoctond  ond  told  by 

TECHNICAL  SERVICE  CORPORATION 

111*  Michigan  Drive  Uubvllle  S.  Kentucky 


for  Inverting  D.  C.  to  A.  C.  .  .  e 
Specially  Designed  for  operating  A.  C. 
Radios,  Television  Sets,  Amplifiers,  Ad* 
dress  Systems,  and  Radio  Test  Equip*  . 
ment  from  0.  C.  Voltages  in  Vehicles, 
k  Ships,  Trains,  Planes  ond 
in  D.C.  OAtricts. 


WASHER  SPECIALISTS  for  nearly 
half-a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE¬ 
HEAD'S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 
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ternal  power  is  not  available;  j 
when  limitations  are  imposed  by  , 
Rrounds;  or  to  prevent  small  ] 
amounts  of  60-cycle  hum. 


Caparitors 

Industrial  Condenser  Corp.,  324;} 
N.  California  Ave.,  Chicago  18,  III.  i 
Illustrated  are  the  type  D  of  the 
Stabelex  “D”  hermetically  sealed 
capacitors  that  hold  a  charge  for  as 
much  as  200  days  or  longer.  Case 
material  is  lead-coated  steel.  Ter¬ 
minals  are  specially  prepared  and 
treated  glass,  standoff  type.  Type 
of  winding  is  noninductive.  Oper¬ 
ating  temperature  is  —80  C  to 
+  75  C.  Capacitance  tolerance  is 
i  10  percent.  Catalog  117  gives 
complete  details  and  applications  j 
for  the  entire  Stabelex  “D”  line. 


Station  Console 

Altec  Lansing  Corp.,  9356  Santa 
Monica  Blvd.,  Beverly  Hills,  Calif. 
Model  230B  console  is  designed  for 
two-studio  station  use  and  is  ' 
equally  suited  for  use  in  elaborate 
p-a  and  recording  installations.  In 
the  self-contained,  a-c  operated  unit 
there  are  four  separate  preampli- 
I  tiers,  two  booster  amplifiers,  a  line 
amplifier  and  a  monitor  amplifier, 
all  mounted  on  one  chassis.  Avail¬ 
able  input  impedances  are  50,  150, 
:}00  or  600  ohms  and  output  imped¬ 
ance  is  600  ohms.  System  gain  is 
100  db  (including  a  6-db  isolation 
pad).  Frequency  response  is  ±  1 
db,  20  to  20,000  cycles,  and  the  sig- 
nal-to-noi.se  ratio  is  74  db.  Measure- 


STRITHERS-DIINN 

5,348  TTyi 


Stnithers-Dunn,  Inc.,  150  N.  13th  St.,  Philadelpliia  7,  Pa. 


BALTIMORE  •  BOSTON  •  BUFFALO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 
ST.  LOUIS  •  SAN  FRANCISCO  •'  SEATTLE  •  SYRACUSE  •  TORONTO 
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Control  Relay 

Automatic  Temperature  Control 
Co.,  5200  Pulaski  Ave.,  Philadelphia 
44,  Pa.,  has  developed  an  electronic 
control  relay  designed  to  operate  in 
conjunction  with  a  differential 
transformer  transmitter.  To  ob¬ 
tain  control  of  any  variable  the  dif¬ 
ferential  transformer  is  adjusted  so 
that  its  zero  position  is  at  the 
exact  point  at  which  it  is  desired  to 
obtain  control.  This  position  is 
sensitive  to  less  than  0.0001  in.,  and 
as  the  armature  of  the  transformer 
is  moved  off  this  null  point  by  a 
change  in  the  variable,  a  signal  is 
generated  having  amplitude  and 
phase  definition.  The  control  relay 
is  sensitive  to  this  minute  signal 
and  either  pulls  in  or  drops  out  de¬ 
pending  on  the  direction  of  the 


MOLDED  COIL  FORMS 

After  years  of  development,  the  NATIONAL  MOLDITE  COMPANY 
has  engineered  and  built  an  automatic  machine  for  making  molded  coil 
forms  held  to  the  most  exact  dimensions  for  length  and  O.D.  This  new 
machine  is  geared  for  high  speed  production,  thus  providing  prompt 
shipment  on  most  popular  sizes. 

Here  is  another  example  of  MOLDUE  pioneering  in  order  to 
provide  the  radio,  television,  and  communication  industries  with  quality 
engineered  components. 

Yes,  look  to  MOLDITE  for  precision  engineered  magnetic  iron  cores, 
RF  filter  cores,  and  now  MOLDED  COIL  FORMS. 

MAGNETIC  IRON  CORES  •  FILTER  CORES  •  MOLOEO  COIL  FORMS 
THREAOED  CORES  •  SLEEVE  CORES  •  CUP  CORES 

NATIONAL 


Sansplea  promptly 
•ubmitted  upon  requeet 
for  design,  pre-production, 
and  test  purposes 

SEND  EX)R  CATALOG  110 


COMPANY 

1410  Chestnut  Ave.,  Hillside  5,  N.  J. 

RiMT.Mmy  IwnitdtiiCi.  Mictii P. tatows  PidMlk Cdui t talc.  iHiLikPNM 
114  ChM  An.  27SI W.  Nwtk  An.  Mstt  liaA  DH  tatk  Fimr  CuMl  1412 

Eld  Omfi,  N.  J.  Ckicw22.n.  FiptttfM.  N.  T.  In  Aifilis,  Cd.  tmmUm 
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ANOTHER 

MOLDITE  ENGINEERING 
TRIUMPH 


Tiny  Phone  Plug 

Carter  Parts  Co.,  213  West  Insti¬ 
tute  Place,  Chicago  10,  III.,  has  in- ' 
troduced  a  new  “imp”  phone  plug. 
The  tip  and  sleeve  of  the  new  plug 
fit  standard  2-conductor  jacks  but 
the  molded  Bakelite  handle  has  been 
reduced  to  about  one-half  normal 
size.  The  new  design  makes  for 
added  convenience  and  savings  in 
space. 


(continued) 


ments  of  the  unit  are  93  in.  high, 
36f  in.  long  and  17  in.  deep. 
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COMPANY 

CARLISLE,  PENNSYLVANIA 


PfLAVS 


rONTR' 

STATir 


4/^  CRYSTAL 
TEMPERATURE 
CONTROt  COSTS  , 


Now  you  con  forget  temperature 
control.  Just  ipecify  Standard's 
Type  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
requirements  and  weight,  it  in- 
creates  compactness,  durability 
and  dependability.  Type  20  meets 
all  Government  specifications,  too. 

Discover  how  the  Standard  Type 
20  can  cut  costs  and  increase  sales 
for  you.  A  letter  will  bring  Engi¬ 
neering  data  and  complete  details 
by  return  mail. 


OVERLOAD  PROTECTIONX 

...or  promt  mgle-ptasiot 


This  tiny,  low  cost  Heinemann 
Silic-O-Netic  Relay  puts  over¬ 
load  protection  right  into  your 
circuits  ...  or  it  can  prevent 
single -phasing  on  three-phase 
motor  applications. 

TIME  DELAY  to  allow  for 
starting  in-rush  or  temporary 
overloads  is  provided  by  a 
hydraulic-magnetic  principle 
.  .  .  and  the  complete  time 
element  is  hermetically 
sealed,  forever  free  of  dirt 
and  atmospheric  conditions.  i 

Delay  characteristics  are  / 

inversely  proportional  to  / 
overload.  They  are  unaf-  / 
fected  by  ambient  temper-  / 
ature  .  .  .  and  available  / 
with  curves  to  suit  your  j 
requirements.  / 

Send  for  informative  »/ 
Bulletin  5001A.  Jr 


NEWPULSE  GENERATOR 


FEATURES 

Height:  0-50  v.  continuously  vori- 
able,  positive  or  negative  polarity. 
Pulse  Width:  0.07  to  7  rt.%.  continuously 

controlled  from  an  internal  or  exter- 
^^^^M*^****~  ■  nal  oscillator. 

Output  Impedance:  75  ohms  or  less. 

Pulse  Shape:  0.02  ms.  rise  and  fall  times.  Top  flat  within  2%. 

Synch  Out:  50  v.  into  200  ohms,  1  ms.  wide,  0. 1  ms.  rise  time. 

Pulse  Phasing:  Output  pulse  con  be  delayed  100  mS.  or  odvanced  10  ms  with  respect 


to  the  synch  output. 


Other  loboratory  pulse  generators  also  avoiloble. 
for  full  details  write  for  Bulletin  PC -50 


/6  STAGE 
STREET 


WIRE  FORMING 
SPECIALISTS. 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation.^ 

PIX  MANUFACTURING  CO.,  Inc. 
24- B  Bedford  St.,  Newark  3,  N.  J. 


NEW  PRODUCTS  (cMlinvad) 

signal.  The  relay  can  be  installed 
up  to  5,000  ft  away  from  the  source 
of  the  measured  variable. 


I 

I  ^ 

Focupiing  Device 

Heppner  Mfg.  Co.,  Round  Lake, 
III.,  has  available  a  tv  p-m  focusing 
device  designed  for  use  with  the 
new  low-energy  magnetic  focus 
tube.  It  is  installed  in  two  seconds 
by  simply  slipping  over  the  tube’s 
neck  and  tightening  the  clamp.  No 
brackets  or  special  mounting  con¬ 
trivances  are  required.  Because  the 
entire  device  weighs  only  5  oz,  in¬ 
cluding  the  IJ  oz  Alnico  permanent 
magnet,  it  cannot  damage  the  neck 
of  the  tube.  Two  turns  of  the  ad-  ' 
justing  screw  are  sufficient  to  cover 
the  entire  focus  range. 


Sound-Level  Meter 

General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1561-A  sound-level  meter 
measures  product  noise  and  work¬ 
ing-area  noise  levels.  Its  stable  cir¬ 
cuit  uses  a  two-stage  preamplifier 
as  well  as  a  three-stage  main  am- 
I  plifier.  Overall  frequency  response 
of  the  amplifiers  is  flat  from  20 
cycles  to  20  kc  so  that  full  advan¬ 
tage  can  be  taken  of  new  high- 
fidelity  microphones.  Direct  meas¬ 
urement  of  sound  pressure  levels 
can  be  made  over  a  range  from  24 


Resonant  circuits  with  Q's  in  the  range  of  millions  ore  one  of 
the  many  practical  applications  of  low-temperature  tech¬ 
niques  and  phenomena  being  studied  by  laboratories 
equipped  with  our  Collins  Helium  Cryostat.  With  this  re¬ 
liable  equipment  for  the  production  of  liquid  helium,  pheno¬ 
mena  known  to  occur  in  the  neighborhood  of  Absolute  Zero 
are  now  being  exploited  for  useful  purposes. 

Various  industrial  low-temperature  laboratories  ore  study¬ 
ing  the  very  low  energy  effects,  masked  by  thermal  noise  ot 
normal  temperatures,  for  their  application  to  communications 
and  control  processes.  Other  potential  uses  of  low-tempera¬ 
ture  phenomena  include  the  development  of  sensitive  bolo¬ 
meters,  perfect  conductors,  magnetic  shields,  and  insulators 
which  will  hold  a  charge  for  unusually  long  periods. 

Your  industry,  equipped  for  low-temperature  research,  can 
expand  the  growing  list  of  practical  uses  for  these  low- 
temperature  effects. 

For  further  informotion  on  the  Collen  Helium  Cryostot  ond  other  potentiol 
opplicotions  of  low-temperoture  reseorch  write  for  Bulletin  E-3. 


ARTHUR  D.  LITTLE,  Inc. 

Mechanical  Division 

30  MEMORIAL  DRIVE  •  CAMBRIDOE,  MASS. 


ELECTRONICS  — f  ply,  1952 


279 


(continued) 


NEW  PRODUCTS 


to  140  db,  a  power  ranjfe  of  400 
billion  to  1.  The  unit  weighs  11 
lb  and  its  overall  size  is  470  cu  in. 


MODEL  J31E-23 


(5)  LEMS,  to' 


Waveguijle  Bender 

General  RmcTERS,  Inc.,  785  Hertel 
Ave.,  Kuffalo  7,  N.  Y.,  has  developed 
a  hand-operated  tube  bender  fitted 
with  specially  designed  dies  for 
bending  waveguides.  Capacity  of 
the  hand  bender  using  the  com¬ 
pound  gear  is  2-in.  standard  pipe, 
8-in.  radius.  The  dies  shown  are 
for  bending  i  in  x  1  in.  0.065-wall 
copper  tubing.  Dies  for  larger  size 
tubing  can  be  furnished.  The  ma¬ 
chine  is  arranged  to  travel  210 
degrees  for  bending  parts  requiring 
203  degrees,  allowing  for  spring 
back  on  large  radius. 


(3)*er.i3ai-3t  nc  i  tap, _ 

DEEP  EQUALLY  SPACED 


Here,  designed  into  one  small  frame,  is  a  variable  frequency 
capacitor  motor  capable  of  operating  at  dual  frequency  ranges 
of  50/60  cycles  or  360/1600  cycles.  Another  oustanding  HAD 
engineering  achievement . . .  one  motor  that  does  the  work  of  two! 

SPECIFICATIONS 

Continuous  duty  •  single  phase  •  115  volts  AC  •  Ambient 
temperatures:  — 55°C  to  +85°C  •  Weight:  1  lb.,  1  oz.  •  Meets 
military  specifications  for  humidity,  salt,  shock,  vibration  and 
tropicalization. 

Applications:  Airborne  equipment  (fans,  blowers,  pumps  and 
other  suitable  uses.) 


D-C  Preamplifier 

A.  C.  CossoR  Ltd.,  Cossor  Hou.se, 
Highbury  Grove,  London,  England. 
Model  1430  d-c  preamplifier  is  a 
unit  of  laboratory  equipment  used 
for  preamplification  of  minute  po¬ 
tentials  for  the  presentation  to  the 
input  of  standard  o.scillograph  am¬ 
plifiers.  The  instrument  is  designed 
to  cover  the  frequency  range  from 
d-c  to  30  kc,  the  response  being 
15  percent  down  at  30  kc.  Litera¬ 
ture  giving  complete  description 
and  specifications  is  available  from 


Solving  special  problems  is  routine  at  EAD. 

If  your  problem  involves^  rotating  electrical  equipment, 
bring  it  to  EAD.  Our  completely  staffed  organization  will 
modify  one  of  our  standard  units  or  designs  and  produce 
a  special  unit  to  meet  your  most  exacting  requirements. 


EASTERN  AIR  DEVICES,  INC 

5SS  DEAN  STREET,  BROOKLYN  17,  NEW  YORK 
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HERE'S  YOUR  ANSWER 


Rome  Synthinol’  901 


Instruments  Corp.,  350  Fifth  Ave. 
New  York,  N.  Y. 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  and  TORRANCE,  CALIFORNIA 


I  High  Temperatures?  Small  Space?  Severe  Conditions? 

the  company’s  U.  S.  agent,  Hearn  _ 


Hook-Up  Wire 


Tape  Recorder  Head 

The  Indiana  Steel  Products  Co., 
Valparaiso,  Ind.  The  TD-704  high 
output  record-playback  head  has  a 
frequency  response  flat  within  1  db 
from  100  cycles  to  7,000  cycles  at 
a  tape  speed  of  7.5  in.  per  second. 
At  a  tape  speed  of  15  in.  per  second 
maximum  frequency  response  is 
increased  to  nearly  12,000  cycles. 
Signal  output  is  in  the  order  of  5 
mv.  The  head  utilizes  a  track  width 
of  0.200  in.  assuring  maximum  out- 
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H-V  Tip  Jack 


INSULINE  CORP.  OF  AMERICA,  3602 
35th  Ave.,  Long  Island  City  1, 
N.  Y.,  has  announced  the  No.  1899 
high-voltage  tip  jack,  designed  ex¬ 
pressly  for  stability  in  sensitive 
electronic  test  equipment.  The  in¬ 
sulation  is  nylon,  withstands  10,000 
volts  and  has  negligible  moisture 
absorption.  The  spring  contact  is 
made  from  one  piece  of  phosphor 
bronze  and  takes  all  standard  phone 
tips  and  test  prods.  The  jack  is 
furnished  with  a  molded  washer 
that  affords  positive  protection 
against  shorts  to  a  metal  panel. 


Today's  trend  towards  miniaturization  makes  severe  demands  on 
electronic  wiring.  That  is  why  so  many  leading  electronic  equip¬ 
ment  manufacturers  specify  Rome  Synthinol  901.  A  resin  plastic¬ 
ized  polyvinyl  chloride  thermoplastic  compound,  it  is  Underwriters' 
approved  for  temperatures  up  to  105°  C.,  as  a  special  small-diam¬ 
eter  type  with  no  assigned  voltage,  as  well  as  for  regular  300  and 
600  volt  ratings. 

Where  space  is  a  problem,  Rome  Cable  engineers  hove  de¬ 
veloped  a  small-size  hook-up  with  with  an  8  mil  wall  of  Rome 
Synthinol  901  insulation  and  an  exceptionally  small  over-all 
diameter.  With  nylon  sheath  maximum  diameters  rrm  from  as  small 
as  .051"  for  24  AWG  to  .100"  for  16  AWG. 

What's  more  Rome  Synthinol  901  has  greater  resistance  to  heat 
deformation,  baking  embrittlement,  shrinkage,  cracking,  solvents, 
moisture  and  flame,  plus  improved  solderobility.  It  is  available  in 
distinct,  permanent  colors,  either  plain  or  with  outer  coverings. 


MILITMBY  TYPE  HOOK-UP  WIRE 

Rome  Cable  is  an  approved  manuiactuiei  oi  military  types  SRIR.  SRHV  and  WL, 
complying  with  Army-Navy  loint  Specilication  IAN-C-76.  as  well  as  shipboard  types 
SRI  and  SRIB  conforming  to  Specification  MIL-C-91S.  Insulated  with  Rome  Synthinol 
thermoplastic  compound,  these  wires  are  manufactured  in  the  complete  range  oi 
specification  sizes. 


IT  COSTS  LESS  TO  BUY  THE  BEST 


Whatever  your  re¬ 
quirements,  you  can 
depend  on  Rome  for 
electronic  wires  oi 
the  highest  quality. 
The  coupon  will 
bring  you  descrip¬ 
tive  literature. 


MAIL  IT  TODAY.  City 


State _ 


Name 


Company 


Address  . . 


ROME  CABLE  CORPORATION 

DEPT.  E-7.  ROME.  N.  Y. 


Please  send  me  iniormation  on  Electronic  Wiring. 


/,  Radio 

(licatioi'S 


Electronic 


Timer 


I  NEW  PRODUCTS  (continued) 

I 

I  put  and  signal-to-noise  ratio  and  a 
1  constant  overall  level  of  the  play- 
■  back  signal.  Impedance  is  1,000 
!  ohms  at  1,000  cps.  The  unit  is  de- 
j  signed  for  single  track  recording  on 
}-in.  tape. 


F-M  Phonograph  Cartridge 

Weathers  Industries,  510  Richey 
Ave.,  West  Collingswood,  N.  J.,  has 
introduced  a  new  f-m  phonograph 
cartridge  operating  on  a  unique 
variable-capacitance  principle.  With 
a  good  transcription  arm  it  tracks 
at  a  stylus  pressure  of  one  gram. 
When  installed  in  modern  Webster 
and  RCA-45  record  changers  the 
stylus  pressure  can  be  adjusted  to  3 
grams  or  less.  Frequency  response 
is  20  to  20,000  cps.  The  cartridge 
operates  with  an  oscillator  unit 
using  one  6AT6  tube.  Filament 
and  plate  current  may  be  taken 
from  the  audio  amplifier,  or  from 
a  power  supply  .sold  separately. 


Stancor  is,  of  course,  one  of  the  world's  largest 
producers  of  special  design  transformers  for  use  in 
all  types  of  electronic  equipment. 

In  addition,  Stancor  has  the  most  complete  stock 
line  in  the  industry  for  use  in  your  prototypes  or  lab 
equipment.  If  you  need  one  or  a  hundred  transform¬ 
ers  in  a  hurry,  you  can  probably  find  the  type  you 
need  in  the  Stancor  catalogued  line.  They  are  quickly 
available  through  the  Stancor  parts  distributor  in 
your  locality. 

The  new  24  page  Stancor  catalog  lists  475  trans¬ 
former  and  related  components.  Ask  your  Stancor 
distributor  for  a  FREE  copy,  or  write  us  directly. 


JUST  PUBIISHEDI 


STANDARD  TRANSFORMER  CORPORATION 

3571  ELSTON  A  V  E  N  U  E ,  C  H  I  C  A  O  O  It,  ILLINOIS 


Nuclear  Instrument  &  Chemical 
CORP.,  229  W.  Erie  St.,  Chicago  10, 
Ill.,  has  introduced  the  model  TlOO 
timer  designed  to  measure  elapsed 
time  in  one-hundredths  of  minutes 
for  greater  accuracy  in  radioactive 
sample  counting.  The  unit  operates 
on  standard  110-volt,  60-cycle  cur¬ 
rent  and  has  a  convenient  off-on 
switch  in  the  line  cord.  It  can  be 
I  quickly  reset  to  zero  when  counting 
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Portable  Recorder 

Ai'dio  &  Video  Products  Corp.,  7:?0 
Fifth  Ave.,  New  York  19,  N.  Y. 
The  portable  Wajrner-IG  Micro  Disc 
recorder,  model  P16-450  i.s  a  profes¬ 
sional  instrument  enabling  one  to 
record  and  play  back  a  full  hour  of 
speech  or  music  on  a  single  un¬ 
breakable  vinylite  disc  that  is  only 
45  in.  in  diameter,  operating  at  16 
rpm  and  at  a  pitch  of  448  lines  per 
in.  Contained  within  the  portable 
carrying  case  is  the  complete 
mechanism  and  recording  head, 
amplifier  and  power  supply,  play¬ 
back  pickup  and  loudspeaker  for 
recording  and  playing  back  instan¬ 
taneous  Micro  Discs.  The  equip¬ 
ment  operates  from  115  v,  60  cycles 
a-c. 
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Core,  hoving  the  1««* 
ling  usually  provtd.  IM 
.VcoDoerl  or.  rw|ulrm» 


CUP  CORE 


IRON  CORE 
COIL  FORM 


F-M  Signal  Generator 

New  London 


INSTRU.MENT  CO.,  | 
P.  O.  Box  189,  New  London,  Conn. 
Type  lOOB  f-m  signal  generator 
covers  the  frequency  range  from  20 
to  1 10  me.  At  150-kc  deviation  typ¬ 
ical  distortion  is  2  percent  at  1,000 
cycles  modulation  to  a  maximum  of 
4.5  percent  at  15,000  cycles  modula¬ 
tion.  Distortions  are  proportion¬ 
ately  lower  for  deviations  .smaller 
than  150  kc.  In  addition  to  a  fine 
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tuning  knob  the  single-band  fre¬ 
quency  range  can  be  even  more  pre¬ 
cisely  adjusted  with  an  incremental 
frequency  dial  that  changes  the  car¬ 
rier  up  to  ±100  kc.  It  also  features 
a  precision  piston  attenuator — 
100,000  to  0.02-;j.v  output,  and  ex¬ 
ternal  and  internal  (100  to  15,000 
cycles)  modulation. 


Ordinary  test  methods  reveal  all  there  is  to  know 
about  the  static  characteristics  of  germanium 
crystal  diodes.  However,  an  important  but  little 
known  characteristic  shows  up  to  plague  the  engi¬ 
neer  when  the  diode  is  actually  operating  in  the 
circuit. 

Under  dynamic  operation  some  diodes  have  a 
much  higher  forward  resistance  than  under  static 
conditions.  A  finite  time,  measured  in  micro¬ 
seconds.  is  needed  for  the  diode  to  recover  its  nor¬ 
mal  static  resistance  after  the  voltage  changes 
from  hack  to  forward. 

This  dynamic  characteristic,  if  not  within  al¬ 
lowable  limits,  would  affect  the  performance  of 
the  circuit.  For  example,  if  two  diodes  are  to  be 
matched  for  a  bridge  circuit,  the  static  forward 
resistance  of  both  may  be  200  ohms,  while  the 
dynamic  forward  resistance  at  .500  kc  might  lie 
300  ohms  for  one,  and  1.000  ohms  for  the  other. 


Edgewise  Fader 

Painton  &  Co.  Ltd.,  Kingsthorpe, 
Northampton,  England,  has  de¬ 
signed  a  miniature  edgewise  fader 
for  tv  applications  where  the  video 
signal  actually  passes  through  the 
fader.  Features  of  the  instrument 
include:  coaxial  plugs  and  sockets 
for  the  incoming  and  outgoing 
video  signal;  provision  for  a  30- 
step  bridged-T  network,  insuring 
smooth  video  fade ;  and  changeover 
contacts  providing  cueing  facilities. 
Attenuations  up  to  34  db  are  possi¬ 
ble  and  frequency  response  is  sub¬ 
stantially  flat  up  to  5  me  for  all 
attenuations. 


Dual  Regulated 
Power  Supply 

Oregon  Electronic  Meg.  Co.,  206 
S.  VV.  Washington  St.,  Portland  4, 
Oregon.  Model  D6  is  a  versatile 
heavy-duty  regulated  power  supply. 
It  supplies  two  regulated  outputs 
continuously  variable  from  0  to  600 
V  at  a  maximum  current  of  200  ma 
each,  with  regulation  better  than 
0.5  percent  from  10  v  to  a  maximum 
and  ripple  of  less  than  10  mv  peak 
to  peak.  A  turn  of  a  knob  combines 
the  two  outputs  to  give  a  maximum 
output  current  of  400  ma.  Other 
outputs  are  6.3  v  a-c  at  10  amperes 
center-tapped,  650  v  d-c  unregu¬ 
lated  with  less  than  2  v  ripple,  0  to 


New  CRC  Diode  Tester 

tests  dynamic  characteristics. 

Tlie  new  CRC  Diode  Tester  tests  both  forward 
and  back  characteristics  under  static  and  dy¬ 
namic  conditions . . .  telling  you  how  the  diode 
will  perform  before  you  mount  it  in  the  circuit. 
Where  large  numbers  of  diodes  are  used  in  plug¬ 
in  form,  the  Diode  Tester  can  also  be  used  for 
periodic  circuit  checks  to  detect  potential  diode 
failures  before  they  occur. 

If  you  are  using  germanium  crystal  diodes,  the 
CRC  Dynamic  Crystal  Diode  Tester  will  be  a  val¬ 
uable  addition  to  your  electronic  test  equipment. 

Write  today  to  the 

Director  of  Applications  for 
e  helpful  information  sheet. 
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Model  IK  9U 

Better  Performance— 

Uniformity — Stability — Because 
of  5  Precision  Lapping  Operations 

THE  MODEL  BK  985  narrow  channel 
recording  cartridge  is  typical  of  the 
advanced  design  and  production 
quality  of  Brush  Magnetic  Record¬ 
ing  Components.  Brush  engineering 
leadership  in  this  field  means  im¬ 
proved  basic  design.  Brush  experience 
and  skill  in  precision  production 
means  a  product  you  can  count  on 
to  do  its  job  efficiently. 

Brush  Magnetic  Recording  Com¬ 
ponents  include  a  full  line  of  single 
and  multiple  recording  heads  appli¬ 
cable  to  every  type  of  tape  recording. 

Write  us  for  help  on  your  magnetic 
recording  problems.  Your  inquiries 
will  receive  the  attention  of  capable 
engineers.  Address  Dept.  E-7. 


Surface  mounting,  open 
type.  Series  80  Relay  — 
size:  l'%2"  I.  x  Vs"  w.  x 
1=%4’  h. 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 

Unique  pile-up  arrangement  reduces 
width  below  the  conventional  relay, 
thereby  reducing  over-all  space  volume. 

Coils  are  varnish-impregnated  to  resist 
high  humidity  conditions.  All  ferrous 
parts  are  treated  to  pass  salt-spray  tests. 


Engineering  Representatives  in  Principal  Cities 


DEVELOPMENT  COMPANY 
Mli  Pirtiii  An.  •  ClmlaiA  14,  Oil! 
PItiNlicthc  Cnrstik  Ml  Ciraaics 
MiliitK  iKirllii  fiiiiMit 

AcMStk  liiicK  •  lltiiMaics 
Mistnil  t  lisurth  listniuiti 


ACUUM  TUBE 
ETAINERS 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperature  oi 
350  F.  The  insulated  plate  con 
readily  be  fastened  or  releosed 
by  hand. 


I  Available  for  envelope  types  T7,  T8,  MT8, 
T9,  T12,  ST12,  T122DI,  ST14,  S14,  STIS, 
T5I/2,  T6I/2.MT-IC,  ST19,  T14,  ST128CT-9. 


nanufacturerB  of 


Electronic  ComponentB 


JAMES  IPPOLITO  &  CO..  INC. 


401  CONCORD  AVENUE,  BRONX  54,  N.  Y. 


^  REIMS 


WRITE  FOR 


BULLETIN 


ENGINEERING  &  MFG.  CO 
154  WEST  14-ST  NEW  YORK  II  NY 
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-150  V  d-c  at  5  ma  variable  and  sta¬ 
bilized.  Both  voltmeter  and  milliam- 
meter  may  be  switched  to  monitor 
any  of  the  regulated  or  stabilized 
outputs. 


Literature 


Snap- Acting  Thermostats.  Stevens 
Mfg.  Co.,  Inc.,  69  S.  Walnut  St., 
Mansfield,  Ohio.  Bulletin  L-4144 
covers  a  line  of  snap-acting  ther¬ 
mostats  for  operation  on  wide  or 
narrow  differentials.  In  addition 
to  suggested  applications  the  bul¬ 
letin  describes  the  operating  prin¬ 
ciple  and  illustrates  it  with  sche¬ 
matic  diagrams.  Ratings,  typical 
performance  cu.ves,  dimensions 
and  construction  data  are 
included. 


*  DIRECT  READING 


frequent)  diretily  proptirtional  u>  rale 
of  How.  These  impulses  are  counted  by 
the  HPl'T  during  a  precise  predeter¬ 
mined  time  interval  and  the  results  are 
displayed  in  direct-reading  digital  form 
on  the  illuminated  front  panel.  The  unit 
may  be  recycled  either  manually  or 
automatically.  Remote  indication,  maxi¬ 
mum  safety,  accuracs  of  measurement 
and  ease  of  operation  are  important 
features  of  this  system. 


*  REMOTE  INDICATION 


Potentiometers.  DeJur-Amsco 
Corp.,  45-01  Northern  Blvd.,  Long 
Island  City  1,  N.  Y.,  has  issued 
bulletin  101-E  covering  its  new 
line  of  series  C-200  external  phas¬ 
ing  potentiometer.  The  series  de¬ 
scribed  has  been  engineered  and 
designed  to  fulfill  the  exacting  re¬ 
quirements  of  contemporary  in-' 
strument,  computer  and  similar 
electronic  equipment.  Complete 
specifications  are  furnished,  and  a 
wide  variety  of  applications  for 
single  and  multiple-ganged  units 
is  .shown. 


«  ACCURACIES  TO  0.1% 


RAPID,  ACCl’RATK  determination  of 
rate  of  flow  of  volatile  or  explosive 
fluids  in  high-pressure  systems  is  prt)- 
vided  by  the  Berkeley  KPl'T  (Events- 
Per-l’nit-Time)  Meter  in  conjunction 
with  magnetic  flowmeter  mounted  in 
the  fluid  line.  Rotation  of  the  flowmeter 
impeller  produces  electrical  pulses  at  a 


MODIFICATIONS:  V'ariable  presettable 
time  base  can  be  provided  fur  direct  in¬ 
dication  of  rate  of  flow  in  the  desired 
units  of  measurement.  The  entire  equip¬ 
ment  can  be  supplied  in  explosion- 
prtiof  housings  if  required. 


APPLICATIONS:  Fuel  consumption  mea¬ 
surements  in  engine  and  gas-turbine  test 
cells;  precise  flow  measurement  for  ac¬ 
curate  control  in  chemical,  petro-chem- 
ical  and  general  industrial  research  and 
manufacture. 


Transformers.  Crest  Laboratories, 
Inc.,  Whitehall  Building,  Far 
Rockaway,  N.  Y.,  announces  the 
availability  of  an  eight-page  cata¬ 
log  de.scribing  their  new  hermeti¬ 
cally  sealed  transformers.  Com¬ 
plete  technical  specifications  are 
given  on  the  line  of  miniature,  sub¬ 
miniature  and  microminiature 
transformers.  Catalogs  may  be 
obtained  upon  letter  head  request. 


SHOUT  TERM  STABILITT 

POWER  requirements" 

INPUT 


Radioactivity  Glossary.  Radiation 
Counter  Laboratories,  Inc.,  5122 
W.  Grove  St.,  Skokie,  Ill.  Fifty- 
eight  terms  commonly  used  in  ra¬ 
dio  activity  measurements  are 
listed  and  defined  in  a  single-page 
glossary  now  available. 


PRICE 


Thi«  iv  one  of  many  broad  applications  wherein  Berkeley  instruments 
can  provide  direct  reading  digital  presentation  of  information  at 
extremely  high  orders  of  accuracy. 

For  compute  ilota,  please  write  for  liiilUtiH  Fs^4 


Resistor  Data.  The  Daven  Co.,  191 
Central  Ave.,  Newark  4.  N.  J.,  has 
completed  a  6-page  brochure  con- 
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MODEL  554 

MODEL  556 

20-100,000  CPS 

20-100,000  cps. 

±  1  cycle 

Line  voltage  stability 
(approx.  0.1%) 

1  second 

1  second 

Standard  crystal- 1  part  in  10 » 
Oven  cryslal-1  part  in  10* 

Line  voltage  stability 

105V.-130W..  60c.,  175w. 

lOSv.-UOv..  60c..  125w. 

0.2-50  volts  rms  (pos.) 

0.2-50  volts,  rms  (pos.) 

Direct  reading  digital- 

ariable  1-5  seconds 

20V*-  X  lOVj"  «  15" 

16H-  I  10V*“  «  12%- 

Standard  rack  19"  x  6^4* 

15H-  X  8V4- 

$775 

$560 

American 

Electric 

Variable  Frequency 

MOTOR- 

BLOWERS 


THANK  YOU 


^  for  recently  calling  the 

attention  of  industry  to  the  sub- 
^  stantial  growth  of  UNILECrTRIC’S  volume  in  your 

advertising  in  Business  Week,  Advertising  Age,  Ad¬ 
vertising  Agency,  Printers’  Ink  and  Sales  Management, 
and  by  direct  mail. 

Your  featuring  of  our  company  in  your  folder  of 
"Examples  of  Successful  Business  Paper  Advertising” 
is  deeply  appreciated.  We  will  strive  to  maintain  the 
precision  standards  and  cost  saving  features  of  UNl- 
LEf.TRIC  WIRING  SYSTEMS  responsible  for  the 
progress  that  called  forth  your  generous  comments. 

UNITED  MANUFACTURING  &  SERVICE  CO. 

409  South  6th  St.,  Milwaukee  4,  Wi$. 

^Coftits  of  tht  WcGrjU’Hifi  report  urt  atttifable  ore  requett.  Semd  to¬ 
day  for  tbit  aJditiomai  et  idemce  that  i  NILF.CTKtC  V’lKINC  SYSTEMS 
uifl  reduce  yomr  product  uiriug  coitt  ■—  and  improte  your  products* 


flow!  A  Complete  Mew  Line  of 


I  STANDARDIZED  COILS 


MERICAN 

MOTORS^ 


DESIGNED  for  UHF 


NEW  PRODUCTS 


taining  full  descriptive  material 
on  precision  wire-wound  resistors, 
hermetically  sealed  resistors  and 
miniature  resistors.  The  resistors 
are  individually  charted,  dia¬ 
grammed  and  tabled  to  provide 
valuable  information,  such  as  wat¬ 
tage  dissipation,  tolerances,  tem¬ 
perature  coefficients  and  maximum 
resistance  values  with  different 
types  of  wire,  physical  dimensions 
and  types  of  mounting. 


Identification  Tape.  Labelon  Tape 
Co.,  Inc.,  450  Atlantic  Ave.,  Roch¬ 
ester  9,  N.  Y.  A  folder  in  four 
colors  tells  the  story  of  the  newly 
developed  pressure-sensitive  plas¬ 
tic  tape  that  can  be  written  upon. 
Many  of  its  countless  uses  include 
the  identification  of  circuits  in 
panel  boards  and  the  labeling  of 
component  parts  of  electronic  test¬ 
ing  equipment.  Labelon  may  be 
applied  to  any  smooth  surface, 
written  on  with  pencil  or  stylus, 
and  is  resistant  to  dirt,  oil,  water 
or  acids,  and  unaffected  by  temper¬ 
atures  from  —40  to  160  F.  Data 
on  the  many  colors  and  widths  are 
included. 


The  Model  TT-7  features  12  VHP  channels  plus  1  or  2  UHF  inputs  with 
appropriate  UHF  power  switching  built  in.  Available  for  41  me.  IF  systems. 
(Can  be  supplied  for  21  me.  IF  systems.) 


Tube  Data.  Hytron  Radio  &  Elec¬ 
tronics  Co.,  Salem,  Mass.  Five 
recent  engineering  bulletins  give 
mechanical  and  electrical  data  on 
the  5Y3WGT  fullwave  rectifier, 
the  12BY7  video  pentode  amplifier, 
the  12BZ7  high-mu  dual  triode, 
the  12A4  medium-mu  triode  and 
the  12B4  low-mu  triode. 


SPECIFICATIONS: 

RF  AMPLIFIER; 
OSC.  MIXER; 
POWER  SUPPLY: 


6BQ7 

6X8 

135  volts  at  10  ma. 

250  volts  at  14  ma. 

6.3  volts  at  0.85  amps. 

Into  a  5  me.  6  db  A  f  IF  grid— 
High  channels  23  db  min. 

Low  channels  26  db  min. 

As  measured  into  a  3.0  to 

3.5  me.  A  1  IF— 

9.5  db  max.  for  high  channels 
8.0  db  max.  for  low  channels 
40  db  min.  high  channels 

46  db  min.  low  channels 
50  db  min.* 

20  db  min. 

Plus  or  minus  1  me.  min. 

Plus  or  minus  2  me.  max. 


GAIN: 


NOISE  FACTOR; 


Servo  Stabilizer.  Kalbfell  Labo¬ 
ratories,  Inc.,  P.  O.  Box  1578,  San 
Diego  10,  Calif.,  has  available 
a  descriptive  pamphlet  on  the 
Twin-T  servo  stabilizer,  a  device 
that  contains  a  phase-shifting  net¬ 
work  to  compensate  for  the  lag 
caused  by  motors  or  other  in¬ 
ertial  elements.  The  unit  described 
overcomes  hunting  while  main¬ 
taining  fast  response  time. 


IMAGE  REJECTION; 


IF  REJECTION: 

RF  BALANCE: 
VERNIER  RANGE; 


Except  channels  2-3  and  4  of  41  me.  tuners. 

In  the  UHF  position,  the  tuner  is  changed  to  an  amplifier  for  the  UHF  I.F. 
Power  is  applied  to  the  UHF  tuner  which  moy  be  either  a  FULL-RANGE 
CONTINUOUS  TUNER  or  a  single  channel  UHF  tuner.  In  either  case,  a 
separate  UHF  antenna  input  is  provided. 


Signal-Splitters.  .1.  L.  A.  Mc¬ 
Laughlin,  La  Jolla,  Calif.  A  recent 
6-page  folder  gives  complete  spec¬ 
ifications  on  the  series  10  signal 
splitters  that  eliminate  adjacent 
channel  and  heterodyne  inter¬ 
ference.  The  units  described  can 
be  used  with  standard  type  com¬ 
munications  receivers  and  are 


SARKES  TARZIAN,  Inc 


Tuner  Division 
Bloomington,  Indiana 
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WORK  EASIER  and  FASTER  xctun  sc«wd 

WITH  XCELITE  COMBINATION  TOOLS! 


Development 

Engineers 


XCELITE  looU  qiv*  you  inttaot  loloction  ol  the  correct  lize 
and  tOTe  you  money  oeer  coet  ol  indWidual  tools. 

XCELITE  CK-3  Set  of  3  most  used  screwdriver  sixes. 

1.  Nos.  1,  2  and  3  Phillips,  reversible  to  3/16".  Vt"  and 
5/ 16"  regular. 

2.  New  spring-type  fastener  master  handle.  Without  blade, 
becomes  7  16"  nutdrlver. 

~  CK-1  SIT 
XCELITE  99  Set 


This  is  the  age  of 
Automatic  Control 


1.  9  Detachable  chrome-plated  nut  driver  blades  from  3/16"  to  H". 

2.  2  Standard  blade  screwdriver  sizes. 

3.  Nos.  1  and  2  Phillips  Screwdriver  blades  plus  big  master  handle.  13  tools  in  1, 
all  in  durable  plastic  roll  kil. 


Play  your  (tart  in  the  development  of 
Automatic  Controls  with  Honeywell, 
long  established  leader  in  the  control 
industry. 

Help  solve  today’s  problems  in 
some  of  the  fields  listed  lielow  as 
they  pertain  to  automatic  control, 
and  help  pave  the  way  to  a  better 
future. 

e  ElertroiiieH 

e  Servo  .Mechanisms 

•  Hydraulics 

•  Electro-Magnetics 

•  Gyros 

•  Computers 

•  Electro-mechanical  devices 

•  Electrical  contact 
phenomena 

If  you  are  interested,  please  write 
giving  a  resume  of  your  qualifications 
to  Mr.  Ross  Wagner,  Minneapolis- 
Honeywell  Regulator  Co.,  Dept. 
EL-I,  Minneapolis  8,  Minn.  Your 
correspondence  held  in  strict  confi¬ 
dence.  of  course. 

If  you  are  now  utilizing  your 
highest  skill  in  a  defense  industry, 
please  do  not  apply. 


VIINNtseOLIS<B« 

Honeywell 


S««  four  doolor  todof  or  irrit#  lor  eomplofo 
XCEL/TE  tool  cololog/ 


XCELITE  INCORPORATED 

Formerly  Park  Metalware  Co.,  Inc. 
Dept.  C  Orchard  Park,  N.  Y. 


TYPE  S  15 
%  "  DIA.  X  %  "  LG. 


THE  ECONOMICAL  SOLUTION 
where  moisture  proof  resistive  ele¬ 
ments  of  comparatively  small  size  are 
required  for  commercial  applications. 
T^>e  S-15  IS  Vs"  long  by  Vi"  diam¬ 
eter;  type  S-30  measures  V«"  by  Vi" 
diameter.  Both  types  are  moisture 
proof  and  capable  of  high  performance 
over  long  periods  of  continuous  ser¬ 
vice.  IN-RES-CO  Resistors  for  every 
ordnance  or  civilian  requirement  are 
available  at  a  cost  that  solves  circuit 
design  problems  both  performance- 
wise  and  cost-wise  Check  up  now,  on 
the  complete  line  of  IN-RES-CO 
quality  wire  wound  resistors 


INSTRUMENT 
RESISTORS  CO. 


AmiCATIOH-DfSICNlD  tfS/SfOltS  fOt  flfCTtONICS  AND  INiltUMlNI ATION 


.  TYPE  S-30 
y«  "  DlA.  X  %  “  LG. 
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AUTOMATIC  CYCLING 

Simplified  by  EDISON  Relay 


THE  SEC-O-MATIC  CORP.  chose  the  EDISON 
Model  501  Time  Delay  Relay  to  provide 
an  automatic  delay  period  in  the  washer 
and  extractor  cycles  of  their  SEC  auto¬ 
matic  dry  cleaning  system. 

THE  EDISON  TIME  DELAY  RELAY  was  se¬ 
lected  because  of  its  long  dependable 
service  rexord  in  many  industrial  appli¬ 
cations,  its  low  cost,  and  plug-in  feature. 

HOW  IT  WORKS-The  heater  of  the 
Edison  delay  relay  is  in  the  circuit  be¬ 
tween  the  washing  timer  and  the  wash¬ 
ing  motor  starter  relay.  When  the  timer 
is  set,  the  heater  of  the  delay  relay  is 
energized  and  a  valve  is  ojiened  allowing 
the  cleaning  fluid  to  reach  its  level  in 


INCORPORATED 

fntfrumenP  Division 

51  lakeside  Avenue,  West  Orange,  N.  J. 

e 

MANUFACTURERS  OF 

Electrical  Resistance  Bulhs 
Temperature  Ittdti^atinR  and  Alarm  Systems 
SealtdT  hermostats 


the  washing  tank.  The  delay  relay  then 
closes  its  contacts  and  the  washing  motor 
begins  its  agitating  cycle. 

AT  THE  END  of  the  washing  cycle,  the 
washing  timer  closes  the  extractor  cir¬ 
cuit  which  energizes  the  heater  of  the 
second  delay  relay  and  reverses  the  valve 
to  drain  the  washing  tank.  When  the 
contacts  close,  the  centtifugal  dryer  is 
set  in  motion. 

AUTOMATIC  DELAYS  are  only  one  of  the 
many  uses  found  for  this  EDISON  relay. 
Send  now  for  further  details.  Bulletin 
E8-3007  will  be  sent  frex. 


ASK  FOR  Bulletin  E8-3027  on  the 
new  Edison  Miniature  Thermal  Relay. 


YOU  CAN  ALWAYS  RELY  ON  EDISON 


NEW  PRODUCTS  (continued) 

normally  supplied  with  inputs  for 
receivers  having  i-f  amplifiers  of 
455  kc  but  can  be  modified  to 
match  other  frequencies. 

Packaged  Pulse  Control  Units. 
Control  Instrument  Co.,  Inc.,  67 
Thirty-Fifth  St.,  Brooklyn  32, 
N.  Y.,  has  released  a  new  bulletin 
on  the  Burroughs  line  of  unitized 
pulse  generating  and  control  ap¬ 
paratus  for  use  in  the  fields  of 
tv,  radar,  digital  computers,  tele- 
1  metering  and  nuclear  physics.  It 
'  contains  detailed  information, 
specifications,  characteristics  and 
some  typical  applications. 

High-Temperature  Magnet  Wire. 
Sprague  Electric  Co.,  North 
i  Adams,  Mass.  Engineering  bulle- 
I  tin  404  deals  with  Ceroc  ST 
'  single-Teflon,  ceramic-insulated, 

I  high-temperature  magnet  wire. 

1  Standard  sizes  and  performance 
I  characteristics  are  shown.  Also 
i  included  is  a  guide  for  application 
and  operation. 

Electrical  Tapes.  Industrial  Tape 
Corp.,  New  Brunswick,  N.  J.,  has 
published  a  four-page  folder  cover¬ 
ing  its  line  of  Permacel  electrical 
tapes.  Technical  data  and  prices 
for  thirteen  different  types  are 
given. 

Quartz  Crystals.  Bliley  Electric 
Co.,  Union  Station  Building.  Erie, 
Pa.  Bulletin  No.  43  is  a  16-page 
catalog  dealing  with  a  wide  line 
of  quartz  crystal  units.  Descrip¬ 
tions,  photographs  and  mechanical 
drawings  for  each  are  given.  In¬ 
cluded  are  a  two-page  specifica- 
^  tion  index  for  military  crystal 
units  and  concise  ordering  infor¬ 
mation. 

Soldering  Hints.  Federated  Metals 
Division,  American  Smelting  and 
Refining  Co.,  120  Broadway,  New 
York  5,  N.  Y.,  has  published  a  new 
16-page  booklet  on  the  funda¬ 
mentals  of  soldering,  entitled 
“How  to  Solder.”  It  contains  sim¬ 
ple  instructions  and  illustrations 
aimed  at  making  soldering  more 
successful  and  easier  to  do. 

I  UHF  TV.  Allen  B.  DuMont  Labo¬ 
ratories,  Inc.,  1,000  Main  Ave., 
'  Clifton,  N.  J.  Written  in  nontech- 
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PRODUCE 
PROFESSIONAL 
COMMERCIALS 
AT  LOW  COST  WITH 

the  New  Gray  TEIOP II 


•  Now,  with  tiu'  new  versatile 
(iray  tki-OI*  it  you  can  produce 
and  liroadeast  an  amazing  vari¬ 
ety  of  professional-quality  com¬ 
mercials  at  surprisingly  low  cost. 
Loc  al  sponsors  will  marvel  at 
the  way  TKU»P  II  presents  their 
selling  message  with  opaque 
cards,  photographs,  art  work 
and  transparencies.  And  you  get 
the  real  effect  of  su[>erimposi- 
tion.  lap-dissolve  and  fade-out. 
Only  limitation  is  your  imagina¬ 
tion.  Takes  up  very  little  space. 
One  operator  does  it  all ! 

U  rile  for  full  information  on 
ihe  new  excilinp  Gray  TF.LOP  II. 


ond  O*v«lopfn«nt  Co.»  Inc.* 
598  Hilliard  St.* 
Manchester*  Conn. 

Frrsidf: 


Diviston  of  The  GRAY  MANUFACTURING  COMPANY 
— Originators  of  the  Gray  Telephone  Pay 
Stotion  and  the  Gray  Audograph 


OPHAR 

_..^-WAXES 


'"'“COMPOUNDS 

Zophar  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  inc 
112-130  26th  Street* 
Brooklyn  32,  N.  Y. 


INCORPORATED 

6368  DeLongpre  Avenue 
Hollywood  28,  California 
GRanite  2196 


Research,  development 
and  manufacture  of 
miniature  electronic 
components  and 
assemblies 
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nical  language,  a  recent  booklet 
(.while  primarily  directed  at  the 
broadcasters)  will  be  of  assistance 
in  providing  some  background  on 
uhf  for  everyone.  In  it  are  dis¬ 
cussed  how  uhf  is  different,  what  a 
uhf  station  would  cost  and  how 
it  should  be  laid  out. 


Directional  Coupler.  Hewlett- 
Packard  Co.,  395  Page  Mill  Road, 
Palo  Alto,  Calif.  Volume  3,  No. 
7-8  of  the  Journal  presents  a 
technical  article  dealing  with  a 
precision  directional  coupler  that 
uses  multihole  coupling.  Units 
described  in  this  well-illustrated 
article  are  useful  in  many  types 
of  applications  such  as  mixing  and 
isolation. 


Dy-namic  Pressure  Indicator. 
Rutishauser  Corp.,  490  So.  Fair 
Oaks  Ave.,  Pasadena  1,  Calif.  A 
seven-page  bulletin  illustrates  and 
describes  the  new  model  ST-12 
electronic  pickup  indicator  having 
very  high  frequency  response.  It 
includes  construction  and  specifi¬ 
cations. 


Microwave  Components.  Techni- 
craft  Laboratories,  Inc.,  Thomas- 
ton-Waterbury  Road,  Thomaston, 
Conn.,  have  released  their  1952 
catalog  for  general  distribution. 
Subject  matter  includes  illustra¬ 
tions  and  detailed  description  of 
their  flexible  and  rigid  waveguide 
assemblies  and  other  components. 
In  addition,  it  describes  the  many 
laboratory  facilities  and  services 
offered  by  the  company. 


Photoelectric  Equipment.  De-Tec- 
Tronic  Laboratories,  Inc.,  1711 
Terra  Cotta  Place,  Chicago  14, 
Ill.,  has  published  a  new  catalog 
of  photoelectric  equipment  for  in¬ 
dustry.  It  illustrates  and  describes 
a  complete  line  of  amplifier-relays 
and  light  source  and  phototube 
units  with  design  standardized  to 
eliminate  the  high  co.st  of  specially 
engineered  apparatus. 


COAXIAL  LINE  TERMINATION 
50  ohms 


SINGLE  AHENUATOR  PAD 
50  ohmt 


VSWR  ±  1 .2  to  3000  me. 

One  watt  c.w.  power  dissipation 


Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 

other  characteristics 


Loudspeakers.  The  Plessey  Co. 
Ltd.,  Ilford,  Essex,  England.  Pub¬ 
lication  No.  .542  is  a  16-page  cata¬ 
log  describing  in  detail  a  new  line 
of  shrouded  loudspeakers.  The 
line  described  includes  four  sizes 
of  circular  units,  and  one  ellip- 
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From  10  VA  to  300  KVA  Dry-Typo  only. 
Both  open  and  enclosed.  1,  2  and  3  Phase 
IS  to  400  Cycles. 


SIHD  fOK  t  PAGC  BULLITIN,  AHD  PBICl  LIST 

NOTHELFER  0 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


0t  MM'DItI#  wlro,  Nicll  «  I 

lair*  CloctricAl  T«Mi«  mm4  MlMr  ostnMM 

THE  BEX  COBPOBATlONl 

60LANDSDOWNE  STREET 
_ CAMBRIDGE  39.  MASS. 


Special  TRANSFORMERS 

Indiridually  Built 
To  YOUR  Specifications 


REXOLITE  1422 


#  Specifically  deeigned  to  meet  the 
groseing  need  ior  a  U.  H.  F.  in- 
■ulating  material  that*  low  in 
cost 

•  Meet*  IAN-P-77  crad  MIL-P-77A 
■pecifications. 

9  Withstands  high  temperoture  due 
to  its  thermosetting  nature. 

9  Has  outstonding  electrical  prop- 
orties. 

9  Has  low  specific  grOTity  —  is 
strong  and  rigid  urith  unusually 
high  compressiTo  and  tensile 
strengths. 

9  Has  excellent  impact  strength 
and  hordness  allosring  its  use 
under  highly  abusive  conditions. 

9  Its  dimensional  stability  and  un¬ 
usual  chemical  inertness  allow 
its  use  whore  other  materials 
laiL 

9  Readily  machinable  to  extreme¬ 
ly  close  tolerances. 

9  Available  os  centerless  ground 
rods  in  any  diameter  up  to  1". 
Also  cast  in  larger  diameter  rods 
and  sheets. 


Write  today  ter  tecfesieei  hsi- 
ietisi  esd  sesipies.  Osr  esgiseer- 
isg  Stott  It  always  at  year 
disposal. 


New  G-E  Hermetically-Sealed  Relay 
Protected  from  Breakdowns 


A  more  powerful  magnet  structure  yields 
a  higher  tip  pressure,  adds  to  the  surety 
of  making  contacts.  And  the  relay  is 
available  for  quick  shipment.  Write  Sec¬ 
tion  730-38  for  Bulletin  GEA-5729. 


GENERAL  ELECTRIC 


Cuts  Down  on  Relay 
Replacements 


General  Electric’s  new  air¬ 
craft  relay  is  more  highly 
arc-resistant,  has  non-track¬ 
ing  stack  insulation,  be¬ 
cause  of  a  revolutionary 
techniquefordirectly  mold¬ 
ing  contact  arms  into  a 
polyester  compound. 


POTTER  INSTRUMEMT  COMPANY 


117  CUTTER  MILL  ROAD,  GREAT  NECK,  NEW  YORK 


NEW  PRODUCTS 
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tical,  each  available  in  a  choice  of 
four  flux  densities,  and  each 
providing:  a  choice  of  cones  hav¬ 
ing  performance  characteristics 
adapted  for  various  classes  of 
receivers. 


HIGH  SPEED 


Capacitor  Catalog.  John  E.  Fast 
&  Co.,  3101  N.  Pulaski  Road,  Chi¬ 
cago  41,  Ill.  Catalog  No.  27  lists 
an  entire  line  of  power-factor- 
correction  capacitors.  Section  1 
gives  general  information  on  their 
applications  and  locations,  with 
general  standards  and  specifica¬ 
tions;  section  2  details  individual 
units;  section  3  is  devoted  to  rack- 
type  assemblies;  and  section  4 
lists  pole  types. 


FOR  APPLICATIONS  INVOLVING 
THESE  BASIC  MEASUREMENTS 


CALCULATION  +--rX 


SEQUENCE 


For  business,  industrial  and  scientific  oppli* 
cations  requiring  computation,  data  han¬ 
dling,  memory  and  high  speed  printing,  the 
Potter  Instrument  Compony  can  supply  com¬ 
plete  systems.  Some  of  the  newly  developed 
equipments  include  simplified  electronic  orith- 
metic  units,  multipurpose  shift  registers,  stor¬ 
age  devices,  photoelectric  readers,  tope  han¬ 
dlers  ond  high  speed  line-at-a-time  printer. 


Semiconductors.  Carboloy  Depart¬ 
ment  of  General  Electric  Co., 
Detroit  32,  Mich.  Catalog  TH-,5 
contains  30  pages  of  general  basic 
information  relating  to  physical 
and  operating  characteristics  of 
thermistors,  which  are  electronic 
semiconductor  control  elements 
whose  electrical  resistance  re¬ 
sponds  negatively  to  minute  tem¬ 
perature  changes.  Typical  appli¬ 
cations  and  wiring  diagrams  are 
listed.  Graphical  data  of  tempera¬ 
ture-resistance  ratio  characteris¬ 
tics  for  rod,  di.sk  and  washer-types 
are  included.  The  last  page  gives 
suggested  applications  for  therm¬ 
istors  in  various  industries. 


QUANTITY 


FREQUENCY 


Pills,  buttons,  bottle  caps,  hardware,  etc., 
can  be  counted  and  batched  in  precise 
predetermined  quontities  at  speeds  up  to 
60,000  per  minute.  Important  savings  in 
labor  and  overages  are  assured  by  the 
speed  and  accuracy  of  the  Potter  Electronic 
Counter.  Count  Detectors  for  any  product 
ore  avoiloble.  i 


Potter  Electronic  Counters  provide  an  ex¬ 
act  ratio  of  division  which  is  maintained 
even  though  the  input  frequency  is  varied. 
If  the  input  frequentcy  is  stopped  the 
output  also  stops.  Frequencies  can  be  meas¬ 
ured  or  generated  with  high  precision. 
Square  waves  of  vorioble  frequency,  pulse- 
width  and  number  can  be  easily  generated. 


LENGTH 


Wire  or  strip  material  con  be  automat- 
icolly  sheared  or  marked  in  precise 
predetermined  lengths  at  high  rates  of 
speed,  and  if  required,  automatically 
stacked  in  predetermined  quantities. 
Procticolly  ony  definition  of  measure¬ 
ment  con  be  obtained. 


Drawn-Oval  Capacitors.  General 
Electric  Co.,  Schenectady  5,  N.  Y. 
Bulletin  GEA-.5777  covers  the  new 
line  of  dual-rated  capacitor.s  in 
drawn  oval  containers.  The  units 
de.scribed,  designed  to  replace  case 
styles  CP.53  and  CP70,  are  lighter, 
smaller,  mechanically  stronger,  10 
to  20  percent  lower  in  cost,  and 
constructed  so  as  to  save  critical 
materials.  Dimensional  drawings 
and  a  table  of  prices  and  data  are 
included. 


Through  electromagnetic  or  photoelectric 
pickup,  shaft  rotation  can  be  accurately 
counted  or  limed  without  physical  con- 
toct.  Fractional  parts  of  a  revolution  can 
be  measured  or  used  to  control  automatic 
machine  processes  os  a  function  of  pre¬ 
determined  counts. 


PROBLEMS 


Time  intervals  con  be  easily  measured 
or  generated  with  extremely  high  ac¬ 
curacy  through  the  use  of  Potter  Coun¬ 
ter  Chronograph  Interval  Timers.  Reg¬ 
istration  of  measurement  is  retoined 
until  reset.  Accuracy  of  one  port  in 
8,000,000  can  be  provided 


Your  specific  counting,  timing  0 
trol  problem,  exploined  on  out 
sheet,  will  result  in  a  prompt  an 
cient  solution  by  our  engineers. 


Differential  Transformers.  Auto¬ 
matic  Temperature  Control  Co., 
.5200  Pulaski  Ave.,  Philadelphia 
44,  Pa.  Bulletin  R-31  explains  the 
principles  of  differential  trans¬ 
formers.  It  covers  in  detail  the 
characteristics  of  linear  trans¬ 
ducers  and  their  wide  and  varied 
use  in  industry.  Profusely  illus- 


WRITE  FOR  DESCRIPTIVE  CATALOG  NO.  38 
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multi 


C-R  TUBES 

and  ] 

ilOLTI-CH  AHH*^ 

OSCILLOSCOPES 


PMOTOCIil 

CAILE 


VERY  iOW 
CAPACITANCE 


aeitte 


y. 


Depending  on  what  frequency  is  required,  Acme 
can  supply  standard  or  miniaturized  filters  with  either 
toroidal  or  laminated  inductors. 


Where  required,  these  filters  can  be  manufactured  to 
hold  very  close  phase  shift  tolerances  and  close  output 
requirements  over  wide  temperature  ranges. 


Writ*  for  comp/«fo  tatalog  on  fhis 
ond  ofhtr  Acmo  standard  and  cuffom 
doiignod  o/tcfronic  products. 


ELECTRONICS,  INC 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


tUfoTif  spedot/^  organqtdtohandle 
d/nvt  enquiries  fnmorerseas  ont( 

Sediment  tfwr  check. 


Cafa/og  on 


WtlmwWMrmm 


TRANSRADIO  LTD  ^ 


I I38A  CROMWai  ROAD  LONDON  SW7  (NCIAND 
CitSttJ .  r/tAMSflAD  tOMOOH. 


CORPORATION 

1200  E.  MERMAID  LANE 
PHILADELPHIA  1R,  PA. 
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trated,  it  includes  all  the  various 
types  of  indicators,  recorders, 
pressure  transmitters,  control  re¬ 
lays,  servomechanisms,  load  cells, 
demodulators,  amplifiers,  microm¬ 
eter  positioners  and  many  other 
industrial  instruments. 


Moisture  &  Fungus-Resistant  Var¬ 
nish.  Brooklyn  Paint  &  Varnish 
Co.,  Inc.,  50  Jay  St.,  Brooklyn  1, 
N.  Y.  A  4-page  brochure  deals 
with  the  TUF-ON  747-S  moisture 
and  fungus-resistant  varnish  that 
conforms  to  government  specifica- 
cation  MIL-V-173A.  The  varnish 
described  is  designed  for  the 
treatment  of  communications,  elec¬ 
tronic  and  associated  electrical 
equipment.  Included  are  a  table 
of  test  requirements,  methods  of 
application,  safety  precautions 
and  drying  information. 


ENGINEERING,  DESIGN  AND  PRODUCTION 
PRECISION  WOUND 


Airborne  Mounting  Bases.  T.  R. 
Finn  &  Co.,  Inc.,  333  Jackson  Ave., 
New  York  54,  N.  Y.  Catalog  MB- 
110  is  a  four-page  illustrated 
brochure  on  airborne  electronic 
mounting  bases;  vibration  isola¬ 
tors  for  these  mounting  bases  to 
JAN-C-172A  specifications;  tjqie 
M  shock  mounts  to  Signal  Corps 
specifications;  and  fire  control 
shock  mounts  for  Naval  vessels. 
Included  are  diagrams  showing 
specifications,  technical  character¬ 
istics  and  explanatory  notes. 


in  meeting  today’s  needs  for  special 
audio  and  ultra  high  frequency 
transformers  .  .  .  and  in  the  devel¬ 
opment  of  special  high-precision 
deflection  coils  for  military  applica¬ 
tions. 

In  every  way  Raytheon  is  com¬ 
pletely  equipped  to  serve  you  as 
your  reliable  source  of  supply  for 
all  types  of  highest  quality  precision 
wound  Magnetic  Components. 
Write  for  complete  information. 


Raytheon  offers  you  all  of  the  new¬ 
est  Toroid  winding  facilities  plus  a 
rich  background  of  experience  in 
the  design  and  production  of  Tor¬ 
oid  coils  for  military  and  commer¬ 
cial  applications.  As  a  pioneer  in 
the  field  of  precision-wound  Tor¬ 
oidal  inductors  and  transformers, 
Raytheon  has  led  the  way  in  the 
development  of  advanced  tech¬ 
niques  for  combating  moisture  and 
maintaining  high  values  of  Q  . .  . 


Interference  Filters.  Photovolt 
Corp.,  95  Madison  Ave.,  New  York 
16,  N.  Y.  Bulletin  No.  180  deals 
with  G.A.B.  interference  filters  for 
the  i.solation  of  narrow  spectral 
bands  in  colorimetrj',  fluorimetry, 
microscopy,  photomicrography, 
flame  photometry  and  color  densi- 
trometry.  The  units  described  are 
also  used  in  reflectometry,  light¬ 
scattering  measurements,  micro¬ 
colorimetry,  refractometry,  polari- 
metry,  and  in  all  other  fields  re¬ 
quiring  monochromatic  light  in 
the  visible  and  near-infrared 
range. 


MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

DEPT.  4470-A  WALTHAM  54,  MASSACHUSETTS 
MSTRKT  OFFICES;  BOSTON.  NEW  YORK.  CLEVELAND.  CHICAGO.  NEW 
ORLEANS,  LOS  ANGELES  ( WILMINGTON  i.  SAN  FRANaSCO,  SEATTU 
INTERNATIONAL  DIVISION:  19  RECTOR  ST.,  NEW  YORK  CITY 


Low-Voltage  Vehicular  Capacitors. 
Sprague  Electric  Co.,  35  Marshall 
St.,  North  Adams,  Mass.  Bulletin 
No.  217  gives  full  details  on  type 
131J  line  of  hermetically-sealed 
corrosion-resistant  capacitors  for 


KAYTHfON  nODUCTS  INClUOf:  WELDPOWER*  wcldcni 
VoltuKC  odihilizert  (reicuiatorn);  Trantformcr»:  Sonic  otcil' 
laton  for  lahorittorv  re»earch;  Standard  control  knobs; 
Electronic  calculators  and  computers:  Radio,  television,  sulv 
miniature  and  special  purpose  tubes  and  other  electronic 
equipment.  *Reg.  U.5.  Pat,  OH. 
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2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Ntver  befor*  a  value  like  this  oew  2-KW 
bench  model  "Bombarder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
broiing,  soldering,  onneoling  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standordixotion  of 
Unit  Makes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wonted.  We  wilt  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  Power; 
l-2-3V4-5.7%-10-12li.l5-18-25-40-60- 
80-100-2S0KW. 


“S"  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 


U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Government  Specifications 

^  ALL  ORDERS  DELIVERED  PROMPTLY  ^ 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10,  KY. 

Phone  Arlington  4640 


FOR  THOSE  TIGHT  SPECIFICATIONS 


DALOHM 

MINIATURE  PRECISION 
RESISTORS 


MANUFACTURED  IN 
ACCORDANCE  TO 
JAN-R-26A  Specifications 
Characteristic  G' 


DALE  PRODUCTS,  INC. 
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We  re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  Outl 

The  design  and  production  facihties  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibihty  to  them, 
this  situation  may  continue  quite  a  while. 

We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facihties,  that 
for  some  time  we  may  not  be  able  to  serve  them. 

Any  change  in  the  situation  will  be  announced 
in  this  pubhcation. 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  '’PODUCT/ON 

MKrowaveTransmissloni.inesond  Associated  Components 
16  West  61st  St  •  New  York  23  N.  Y  •  Circle  6-4760 


NEW  PRODUCTS  (cmtinvtd) 

radio-interference  suppression  on 
the  low-voltage  electrical  systems 
of  military  vehicles  and  portable 
gasoline-driven  power  plants.  The 
metal-encased  capacitors  de¬ 
scribed,  designed  to  meet  U.  S. 
Army  Specification  71-1667  and 
Ordnance  Drawing  DQBXl,  with¬ 
stand  severe  shock  and  vibration 
!  as  well  as  atmospheric  moisture 
and  salt  spray. 

Damage  Control.  The  Brinnell  Co., 
Simsbury,  Conn.  Bulletin  252  fully 
describes  the  Protectron,  an  elec- 
j  tronic  device  for  preventive  main¬ 
tenance  and  increased  production 
efficiency.  The  catalog  points  out 
that  Protectron-equipped  plants 
have  been  able  to  step  up  produc- 
,  tion  of  present  equipment  by  12.5 
to  22  percent,  have  reduced  tool 
,  and  die  breakage  up  to  86  percent, 
and  have  been  able  to  effect  a 
manpower  gain  up  to  300  percent, 
since  one  man  can  safely  handle 
I  four  Protectron-eqipped  automatic 
machines. 

Picture-Tube  Data.  Allen  B.  Du¬ 
Mont  Laboratories  Inc.,  1,000  Main 
Ave.,  Clifton,  N.  J.,  has  announced 
distribution  of  the  latest  edition 
of  the  “Picture  Tube  Data  Chart.” 
The  chart,  printed  on  heavy  stock 
and  suitable  for  wall  mounting, 
lists  the  electrical  and  physical 
characteristics  for  any  modern 
RTMA-registered  tv  picture  tubes. 

Pressure-Sensitive  Tapes.  Insula¬ 
tion  Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  III. 
Detailed  information  on  character¬ 
istics,  uses  and  technical  data  for 
Permacel  pressure-sensitive  elec¬ 
trical  tapes  is  provided  in  a  new 
16-page  catalog.  Descriptions  of 
nonelectrical  Permacel  and  Texcel 
tapes  are  included.  Cotton  cloth, 
crepe  paper,  flatback  paper,  ace- 
,  tate  cloth,  acetate  film,  acetate 
cloth-film  combination  and  vinyl 
i  film  electrical  tapes  are  covered. 

A  special  section  is  devoted  to  non- 
I  electrical  paper,  cloth,  glas.s-rein- 
I  forced  paper,  cellophane,  and 
j  acetate  fiber  tapes. 

Subminiature  Terminals.  Garde 
Mfg.  Co.,  588  Eddy  St., Providence 
I  3,  R.  I.  A  single-page  bulletin 
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A  10  MIL  FlUMENT 
PENTODE 
ELECTROMETER 


The  Victoreen  5886  Quolity  submini¬ 
ature  electrometer  pentode  has  un¬ 
usually  low  filament  current  and 
high  emission  stability.  It's  structure 
is  designed  to  reduce  microphonics, 
on  improvement  of  prime  importance 
in  portoble  equipment.  The  tube  has 
a  high  rotio  of  transconductance  to 
control  grid  current,  a  feature  which 


w 


ocvaopMCNT  rtooucnoN 


Televisa  Corporation 


CMtCAOO  34.  iLk. 


Toi  Chief  fcnfiMar 
Sebjeett  ^41*  laterfarece* 

SentlMMBi 

Th4  preblea  of  Fedio  laterfereace  reAietlM  t«  MAiBc  lato  (reeter 
eroaiiiMaM*  with  |r«*t*r  Mpheel*  beiac  (leer  la  Killtary  apaelfi- 
cttieaa,  npra  ttrlncmt  rulaa  baiae  aaaetad  by  tba  Padaral 
CoMuaieatiflM  CoMlttlea*  la  tha  paat,  aaay  aMufaeturara  aaflaatad 
ta  caaaldar  iatarfaraeoa  la  tha  daalca  af  na«  agulpaaat,  and  aa  a 
raault,  faw  eeapaalaa  hava  adaquata  aaaaurlBf  aqulpaaat  ar  paraeaoMl 
tralaad  ta  uaa  it* 

Talarlaa  haa  baaa  a  plaaaar  la  tha  latarfaraaaa  Raduatia«  flaU*  aa4 
far  aaaa  tlaa  haa  baaa  parforalac  raaaareh  and  aatlaf  aa  aonaultaat 
to  tha  Valtad  btataa  favy.  Wa  ara  ana  of  a«ly  four  aaapaaiaa  la  tha 
Valtad  Stataa  •  and  tha  oAly  ana  la  tha  alddla-laat  •  aatharlaad  ta 
naka  aeaaptaaaa  taata*  aad  laaua  aartifleataa  of  aca^llaaea  with 
Military  •paelflaatieaa  that  ara  raaacaltad  by  tha  Vary* 

Our  faellltiaa  laeluda  Scraroaaat  apprewad  Maaurlac  Inatrvnaata 
aaaurlnc  tha  raa(a  fran  LL  ke  ta  1000  ae  and  a  aeraaa  raaa  12*  by 
li.*  by  7|'*  Tha  laatruMsta  era  *crtabla*  and  wa  aaa  naka  naaaura- 
MT.ta  outaida  aur  plaat  ^.an  aaeaaiary*  Oir  anslnaarlaf  ataff  haa 
baan  trained  by  tha  Furaau  af  Shlpa*  T*  S*  lawy,  at  Aanapella*  and 
haa  had  aitanalva  aifuriaaea  la  tha  aaaauranant  and  radwetlen  af 
Radio  Intarfaraaea* 

hhathar  you  ara  a  naeufaeturar.  eparator.  or  rofolman  of  alaetrosia 
or  ala«tro*Hoeharical  aqulpnoat*  Tolawlaa  can  aolaa  your  Radio 
latorfaranca  problona* 


Per  eOHplata  dataila*  pla> 


oeatact  tha  writar* 

Tory -truly  yeura* 
T£UTXdO  CQIIPOHATIOH 


Radio  latorfaranca  UalaiOB 


A'CA 


firofyorlional 


makes  it  especially  useful  in  single 


Stage  circuits  in  portable  equipment.  A 

DATA  1 

Pcfil*dc  Tr9*d« 

Connscicd  Connected 

TYPICAL 

SERVICE 

1 

Electrometer  Electrometer 

PLATE 

VOLTAGE 

(volti) 

+  1S  +10.5 

ACCELERATOR  .  I  i 

GRID  VOLTAGE  +4  5  -  | 

(volte)  <  I  ' 

CONTROL 

GRID  VOLTAGE  i  S  O  3.0 

(volti)  1 

PLATE 

CURRENT 

(m) 

6  200 

CONTROL 

GRID  CURRENT 
(m) 

3«10-'‘  2al0-»  1 

1  i 

M 

:  ’  -  1  ‘ 

Gm 

(Mifthoa) 

14  160  !  . 

FILAMENT 

1  SS  vohs  .1  10  m. 

Write  our  Technical  Service  Department 
lor  lurther  details. 


MPONINTS  DIVISION 


sfrecial 

terminal 

arrangement 


jjro^uriional  unit 


double  head 


A’G’A 


special-type...  ^ 


ACASTAT 

TIME  DELAY  RELAY  for  every  reouirement 
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(continued) 


NEW  PRODUCTS 


illustrates  and  describes  the  sub¬ 
miniature  insulated  standoff  term¬ 
inals  featuring  a  voltage  break¬ 
down  of  3,500  V  a-c,  rms,  60-cycle 
test.  The  molded  Melamine  insu¬ 
lation  included  in  the  units  de¬ 
scribed  is  in  accordance  with 
latest  revisions  of  MIL-P-14  speci¬ 
fication. 


Technology  Instrument  Corporation  potentiometers  are  designed  for 
application  in  computing  devices,  instrumentation,  electronic  control  and 
servo  mechanisms  —  wherever  extreme  electrical  and  mechanical  precision 
is  an  essential  requirement. 

As  a  result  of  years  of  custom  manufacturing  a  complete  line  of  standard 
sizes  is  available  ranging  from  7  inches  in  diameter  to  the  sub-miniature 
in  diameter. 

Custom  design  both  mechanical  and  electrical  is  a  featured  TIC  service. 
Precision  non-linear  pots  may  be  designed  to  meet  customer's  requirements 
from  either  empirical  data  or  implicit  functions.  Taps  and  special  winding 
angles  anywhere  up  to  360°  continuous  winding  can  be  incorporated  into 
both  linear  and  non-linear  precision  potentiometers.  Greatly  expanded  facil¬ 
ities  plus  mass  production  techniques  meet  customer  volume  needs  yet 
maintain  precision  tolerances  in  both  linear  and  non-linear  potentiometers. 


Test  Equipment.  Communication 
Measurements  Laboratory,  Inc., 
120  Greenwich  St.,  New  York  6, 
N.  Y.  A  recent  12-page  catalog 
contains  illustrated  descriptions 
and  specifications  for  the  follow¬ 
ing  instruments:  models  1430, 
1435  and  1420  variable  frequency 
electronic  generators;  models 
1115-A,  1100,  1110,  1130  and  1135 
regulated  power  supplies;  model 
1010  automatic  inspector  Roto- 
bridge;  models  1060  and  1061 
Rotobridge  cable  test  stands; 
model  1210B  stroboscope;  and 
model  1500  megohmmeter.  Prices 
for  each  are  included. 


Type  ftVP3  topped  hole  ond 
precision  pilot  mounting 


tVI 

Servo  mounting 


Control  Selection.  General  Electric 
Co.,  Schenectady  5,  N.  Y.,  offers  an 
eight-page  selection  guide  for  a 
wide  range  of  electric  and  elec¬ 
tronic  controls,  devices  and  acces¬ 
sories.  Bulletin  GEA-5781  con¬ 
tains  quick-reference  selection 
data,  photographs  and  listings  of 
additional  publications  that  give 
complete  information  on  each  of 
the  equipments.  Products  included 
are:  manual,  magnetic,  combina¬ 
tion  and  reversing  motor  starters; 
pushbutton  stations;  relays;  limit 
switches;  .solenoid.s;  photoelectric 
relay;  electronic  relay;  electronic 
timer;  pressure  and  vacuum 
switch;  float  switch;  pressure  gov¬ 
ernor;  reduced-voltage  starter; 
Thy-mo-trol  drive;  and  smoke 
density  indicator  and  control. 


sur  tiNGs- 


Mobile  Antennas.  Ward  Products 
Corp.,  Division  of  The  Gabriel  Co., 
1523  E.  45th  St.,  Cleveland  3,  Ohio. 
A  new  catalog  sheet  gives  com¬ 
plete  specifications  on  model 
SPPC-88.  The  sheet  describes  a 
special  mobile  antenna  used  to 
eliminate  the  frequent  breakage 
that  occurs  when  antennas  for  the 
30  to  50-mc  bands  are  mounted  on 
a  high  vehicle  such  as  a  bus  or 
truck. 


CleveUnd.  Ohio  —  PRospcct  1-6171 
Chicago.  III.  —  uptown  8-1141 
Rochester,  N.  Y.  —  Monroe  Jl4i 
Canaan,  (.onn.  —  Canaan  649 
Dayton.  Ohio  —  Michigan  8721 


Arnprior,  Ont..  Can.  — •  Arnprior  400 
New  York.  N.  Y.  —  MUrray  Hfll  8  ‘^858 
('ambridge.  Mass.  —  ELiot  4-1751 
Hollywood.  Cal.  —  Hollywood  9-6305 
Dallas,  Texas  —  Dixon  9918 


533  Moia  Street,  Acton,  Massachusetts,  Telephone:  Acton  600 
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TMf  ONLY  COAST  TO  COAST  ILICTKONICS  OlSTIItUTOt 


Eastpn  Pa 

92S  Northampton  St 

Phone  42S9 


Allentown  Pa 
MIS  Hamilton  St 
Phone  3  7441 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2'^" 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  as  stock  sizes  and 
as  special  fabrications. 


also 

OLYMPIC 
Fabricated  cases 
End  shields 
Channel  frames 
Mounting 
brackets 


Meets  all  Specifications  for 
Signal  Corps,  Navy  and  Air 
Force  Shipments  of  Elec¬ 
tronic  Equipment  with 
Facilities  that  include— 


METAL  PRODUaS  COMPANY,  INC. 

PHILLIPSBURG,  N.  J. 


e  SKCIAI  PACKAGING 

EQUIPMENT 

e  EXPERTS  IN  military' 

SPECIFICATIONS 
e  ECONOMICAL  ASSEMtLV 

LINE  MnHODS 
e  FULL  COMPLIANCE  IN 

EVERY  DHAIL 

e  COMPETENT  CONSULTING 
SERVICE 


NEW  ILLUSTRATED 
BROCHURE  explains  in  de¬ 
tail  how  Cargo  Packers  can 
aconomically  handle  all  de¬ 
tails  of  your  military  pack¬ 
aging  problems.  You  save 
valuable  plant  space,  costly 
equipment  and  the  need  for 
experienced  specification 
packaging  experts.  Find  out 
now,  how  Cargo  Packers  pro¬ 
duction  line  methods  save 
you  time,  money,  endless  de¬ 
tail  work,  and  costly  errors. 
Request  your  copy,  now! 


ftaTriJta  offers 
industry's  most  useful 
testing  instrument! 


m  ^iw  ^  A  #  f  ♦  f  ^  ^ 

RCA  MASTER  VOLTOHMYST 


For  direct  measurement  of: 

•  peok  to-pMk  valutt  of  urnymmclrkol  complex  waves  from  0.2  volt  to  2,000  volts 

•  pook-to-pcak  values  of  symmetrical  complex  woves  from  0.2  volt  to  4,200  volts 

•  rms  voluos  of  siiw  waves  from  0.1  volt  to  1,S00  volts 

•  dc  voltages  from  0.02  to  1,S00  volts 

•  resistaiKO  over  the  range  of  0.2  ohm  to  1.000  megohms 

•  smell  currents  from  10  microamperes  to  500  milliompores,  dc 

•  large  currents  from  500  mo  up  to  15  amperes,  dc 

For  servicieg,  prodectien,  retoorch:  Accvreto  114"  motor. 


CARGO  PACKERS 

iNCOiFoexrcD 
73  RUTLEDGE  STREET 
BROOKLYN  tl,  NEW  YORK 


Comploto  spocificotiom  on  roqvost. 
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PLANTS  AND  PEOPLE 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  WILUAM  P.  O'BRIEN 


Electrons  At  Work 


announce  the  recent  purchase  of  a 
five-story  brick  building  at  395 
State  St.,  Binghamton,  N.  Y.,  con¬ 
taining  over  12,000  sq  ft  of  floor 
space. 

With  the  new  space  Kupfrian 
more  than  doubles  the  area  in  which 
operations  were  started  in  1950. 
During  this  first  two  years,  the 
number  of  employees  has  increased 
from  the  initial  ten  to  forty-five. 
Much  of  the  current  production  is 
for  military  requirements. 


Engineers  Form  New 
Company 

An  electronics  development  and 
manufacturing  organization  in 
Baltimore,  to  be  known  as  Phebco, 
Inc.,  was  recently  set  up  by  J.  M. 
Pearce,  P.  A.  Hoffman  and  T.  T. 
Eaton,  previously  with  the  Glenn  L. 
Martin  Co.  as  chief  electronics  engi¬ 
neer,  assistant  chief  electronics 
engineer  and  .section  head  of  the 
missile  guidance  group  respectively. 
They  are  specializing  in  electronic 
instrumentation,  special  test  equip¬ 
ment  and  telemetry  for  the  mis¬ 
sile  and  radar  fields. 


Production  Techniques.  .228 
New  Products . 258 


Backtalk 


.\iitenna  Test  Range 

On  the  site  of  their  new  Natick, 
Ma.ss.,  laboratory.  Workshop  Asso¬ 
ciates,  Division  of  The  Gabriel  Co., 
has  completed  a  new  antenna  pat¬ 
tern-measuring  range.  The  range 
will  be  used  for  measuring  antenna 
radiation  patterns  over  a  distance 


Kupfrian  Doubles  Plant 
Spare 

The  Kvpfri.xn  Mfg.  Co.,  producers 
of  flexible  shafting,  universal  joints, 
wire  shielding  and  remote  controls. 


Trontmittln?  tower  lor  Workshop's  new 
antenna  pattem  measuring  range 


GETTING  READY  FOR  EXPANDED  TV 


of  about  1,200  feet.  It  consists  of  a 
transmitting  tower  (illustrated) 
and  a  receiver  1,200  feet  away 
where  the  actual  measuring  is  done. 

The  transmitter  is  35  ft  above  the 
ground,  on  the  top  of  a  knoll,  and 
the  terrain  is  clear  and  sloping  to 
the  receiver.  The  enclosure  has  a 
20  ft  X  12  ft  floor  area  and  provision 
for  transmitting  four  frequencies 
simultaneously. 

The  new  range  is  now  in  opera¬ 
tion  and  supplements  the  3,200-ft 
range  Workshop  has  been  using  for 
several  years  at  its  Needham,  Mass., 
plant. 


Poole  Expands  UHF  TV 

C.  F.  Rothrock,  Jr.,  field  engineer 
with  Link  Radio  Corp.,  has  joined 
the  John  H.  Poole  Broadcasting  Co., 
Hollywood,  Calif.,  as  uhf  television 
development  supervisor  to  direct 


TelaTUlon  troniminen  and  ompIUieri  undergoing  iinal  letting  at  GE't  nectronics 
Park  plant.  Syracuie,  N.  Y.  Pictured  are  iWe-kw  unite  ior  vhi  channels  2  through 
13  and  35-kw  ampliiiert  ior  increasing  the  range  and  improTing  the  picture  quality 


equipment  improvement  in  the  com¬ 
pany’s  experimental  station  on 


oi  present  and  future  tr  stations.  General  Electric  anticipated  the  end  of  the  freese  channel  22,  KM2XAZ. 


on  new  tr  construction  to  make  possible  the  delivery  of  transmitting  equipment 
this  year.  The  company  also  has  in  production  low-power  transmitters  ior  the  new 
ultra-high  frequencies,  some  oi  which  will  be  delivered  this  yeor 


Rothrock’s  most  recent  assign¬ 
ments  for  Link  have  included  a  uhf 
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V»k\v\ 


Whether  your  particular  requirements  are  for  standard  or  special 
application,  choose  LENZ  for  the  finest  in  precision-manufactured 
electronic  wire  and  cable. 


plastic  or  braldad  typo,  conforming  to  Sovornmant 
Spocittcation  JAN-C-7t,  ate.,  for  radio  and  Inatrumanta. 
Solid  or  flaxlbla  conductors,  In  a  variaty  of  alias  and 
colors. 


cords  and  cablas,  conforming  to  Govammant  and  civilian 
rsquiramants. 


■ADM  AMO  MfnWMBIT  HOOK-WD  WMI, 

Undarwrltars  Approved,  for  >0°  C.,  90’  C.  and  10S’  C. 
tsmparatura  raquiramants.  Plastic  Insulated,  with  or 
without  braids. 


smnofD  lACwmo  MtcsooMOiM  caui 

Conductors:  Multipla — t  to  7  or  mors  conductors  of 
strandsd  tinned  copper.  Insulation:  extruded  color- 
eodsd  plastic.  Closaly  braMad  tinned  copper  shield. 
Tough,  duraWa  Jacket  overall. 


■P  CMKIHT  NOOK-MO  AMO  UAO  WMI 

for  VHP  and  UHF,  AM,  FM  and  TV  high  frequency  cir¬ 
cuits.  LENZ  Low-Loss  RF  wire,  solid  or  stranded  tinned 
copper  conductors,  braldad,  with  color-coded  Insula¬ 
tion,  waxed  Impregnation. 


Conductors:  Extra-flexible  tinned  copper.  Polythene 
Insulation.  Shield;  fM  tinned  copper,  closely  braided, 
with  tough  durable  Jacket  overall.  Opacity  per  foot: 
29MMF. 


SMilMD  HUtnOU  COHDMCTO*  CAMAS 

Conductors:  Multiple — 2  to  7  or  more  of  flexible  tinned 
copper.  Insulation;  extruded  coler-coded  plasttc.Closely 
braided  tinned  copper  shield.  For:  Auto  radio.  Indoor 
PA  systems  and  sound  recording  equipment. 


Conductors;  Multiple  -2  to  7  or  mors  of  flexible  tinned 
copper.  Insulation:  sxtruded  color-coded  plastic.  Cable 
concentrically  formed.  Cloaaty  braided  tinned  copper 
shield  plua'brown  overall  cotton  braid. 


Conductors:  F22  stranded  tinned  copper.  Insulation: 
textile  or  plastic  Insulated  conductors.  Cable  formed  of 
Twisted  Pairs,  color-coded.  Cotton  braid  or  plsatlc 
Jacket  overall.  Furnished  In  2,  S,  7,  ft  and  29  paired,  or 
to  apacific  requirements. 


Lenz  Electric  Manufacturing  Co. 

1751  N.  Wetlprn  Ave.,  Chicago  47,  lllinoii 


p.  o.  ♦  test  instruments  ♦  component  parts 
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national  Graphite  and  Electrode  with  the  Army,  Air  Force,  Marine 
Corp.,  Niagara  Falls,  N.  Y.,  and  and  allied  agencies. 

Speer  Resistor  Corp.,  St.  Marys, 

Pa.,  have  consolidated  into  one  com¬ 
pany,  the  Speer  Carbon  Co.,  with 
headquarters  at  St.  Marys.  The 
various  subsidiaries  henceforth  will 
operate  as  divisions  of  Speer 
Carbon  Co. 


radio-telephone  link  for  a  large  war 
plant,  the  first  highway  truck  radio 
system  in  the  west  and  several 
police  radio  departments. 

His  engagement  is  the  latest 
stage  in  Poole’s  uhf  developmental 
program,  which  has  included  estab¬ 
lishment  of  KM2XAZ  on  Signal 
Hill,  Long  Beach,  in  1949;  creation 
of  improved  transmission  facilities 
in  cooperation  with  Stanford  Re- 
.search  Institute;  and  enlargement 
of  coverage  by  moving  the  station 
to  Mt.  Wilson  early  this  year. 


RDB  Appointment 

Appointment  of  C.  Guy  Suits  as  a 
civilian  member  of  the  Committee 
on  Electronics  of  the  Department 
of  Defense  Research  and  Develop¬ 
ment  Board  was  recently  announced 
by  D.  A.  Quarles,  committee  chair¬ 
man. 

Dr.  Suits,  who  is  vice-president 
and  director  of  research  for  the 
General  Electric  Co.,  Schenectady, 
N.  Y.,  was  formerly  a  member  of 
the  Committee  on  Ordnance  of  the 
Research  and  Development  Board, 
and  is  presently  a  member  of  the 
Special  Technical  Advisory  Group 
of  the  Board  and  the  Joint  Chiefs  of 
Staff. 

Civilian  members  in  addition  to 
Mr.  Quarles,  vice-president  of 
Western  Electric  Co.  and  president 
of  the  Sandia  Corp.,  and  Dr.  Suits, 
are  Dr.  E.  W.  Engstrom,  research 
director  of  RCA  Laboratories, 
Princeton,  N.  J.,  and  Dr.  William  L. 
Everitt,  dean  of  engineering  at  the 
University  of  Illinois,  Urbana,  Ill. 

Three  representatives  from  each 
of  the  military  departments  com¬ 
plete  the  membership  of  the  group. 


National  Union  Forms 
Transistor  Division 

Formation  of  a  transistor  division, 
to  be  engaged  in  the  manufacture 
of  germanium  and  silicon  diodes 
and  transistors  of  both  the  point 
contact  and  junction  types,  has  been 
announced  by  National  Union  Radio 
Corp.,  Orange,  N.  J. 

Edmund  G.  Shower  has  been  ap¬ 
pointed  head  of  the  new  division. 
He  was  for  many  years  w’ith  the 
Bell  Telephone  Laboratories  where 
he  set  up  the  initial  transistor  pro¬ 
duction  line.  On  leave  of  absence 
from  Bell  Labs  from  1943  to  1946, 
he  served  in  the  Navy,  where  as  a 
member  of  the  Bureau  of  Ships, 
Electronics  Division,  he  had  charge 
of  coordination  of  electron  tube  de¬ 
sign  for  the  Naval  Establishment 


WCEMA  Addition 

Newest  corporate  member  elected 
to  the  Los  Angeles  Council  of  the 
West  Coast  Electronic  Manufactur¬ 
ers’  Association  is  Franklin  C. 
Wolfe  Co.,  11,723  Mississippi  Ave., 
Los  Angeles.  Calif.,  makers  of  ter¬ 
minals  and  other  electronic  prod¬ 
ucts,  and  serving  also  as  design  en¬ 
gineers  and  consultants. 


Speer  Carbon  Consolidates 

Speer  Carbon  Co.,  St.  Marys,  Pa., 
and  its  subsidiaries,  Jeffers  Elec¬ 
tronics,  Inc.,  DuBois,  Pa.,  Inter- 


FXECTRONICS  LANDMARKS  INSPECTED 


West  Coast  Company 
Expansions 

Four  companies  have  recently  an¬ 
nounced  plant  expansion  on  the 
west  coast: 

The  Pacific  division  of  Bendix 
-Aviation  Corp.,  North  Hollywood, 
Calif.,  has  purchased  the  Photo- 
Electric  Pilot  Corp.,  Seattle,  Wash., 
and  Photo-Electric  president  A.  B. 
Dickison  is  joining  the  Bendix 
organization  in  an  executive  capac¬ 
ity.  Manufacture  of  Photo-Electric 
marine  pilots  will  be  continued 
temporarily  at  the  Seattle  plant, 
and  will  be  moved  to  North  Holly¬ 
wood  in  late  summer.  Pacific  di¬ 
vision  of  Bendix  first  entered  the 
marine  field  in  1947  with  its  elec¬ 
tronic  depth  recorder. 

Varian  Associates,  San  Carlos, 
Calif.,  has  awarded  a  contract  for 
construction  of  its  new  research  and 
development  laboratory  to  be  built 
on  a  10-acre  land  tract  leased  from 


Two  maior  landmarks  in  the  history  o<  electronics  are  represented  by  the  detrlces 
in  the  hands  o<  the  men  pictured  above.  On  the  leit  is  William  Shockley  oi  Bell 
Telephone  Laboratories,  who  directed  the  research  program  leading  to  the  inven¬ 
tion  oi  the  transistor.  On  the  right  is  Lee  deForest.  who  in  1907  invented  the  audion. 
forerunner  oi  modem  vacuum  tubes,  and  the  cornerstone  oi  modem  electronics. 
The  photo,  made  during  a  recent  visit  to  Bell  Laboratories  by  Dr.  deForest.  shows 
him  holding  the  transistor  and  Dr.  Shockley  holding  the  audion 
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A  PRIMARY  STANDARD 

FOR  JVOiSE  FiGVRE  MEASVREMEXT 
IX  THE  MICROWA  VE  SPECTRE M 
FAST  •  SIMPLE  •  ACCERATE 


THE  MICROWAVE  MEGA-NODES 

NOISE  OUTPUT  (All  Guides)  1S.8  db  Accurate  to  ±  0.25  db 


On*  •nd  oi  aach  worcquid*  la  (•nninatad  in  a  itondord 
ilonq*. 

A  lli*nnoin*t*r  Is  attached  to  aach  woraquld*  to  eonect  lot 
tomporaturo  Toriotioiu. 

Tho  itanding  war*  ratio  Is  lass  than  ovar  th*  antira  rang* 
and  is  usttallr  lass  than  1.1  oasr  most  oi  th*  operating  region. 


USES:  Th*  MicrowoTs  Maga-Nodas  are  sources  oi  ram 
dom  noise  provided  in  six  woraguld*  sixes.  Th*  Microwor* 
Maga-Nodat  may  ha  used  ior  th*  msosuramant  oi  noise  iigura. 
racalvar  gain,  and  ior  th*  coUbrotion  oi  standard  signal 
sources.  Th*  noise  iigura  is  obtained  by  comparing  th*  noise 
output  oi  a  system  with  the  amount  oi  noise  introduced  by  th* 
Mtcrowor*  Mega-Nod*.  ComparotlTs  re¬ 
ceiver  sensitivily  measurements  may  be 
easily  mad*  unless  excessive  noise  is 
present  in  th*  systems  under  comparison. 

In  radar  systems  th*  Microwave  Mega- 
Node  is  particularly  useiul  in  checking 
th*  over-all  periormanc*. 

DESCBIPTION:  Th*  Microwave  Mega- 
Nodes  employ  o  gas  discharge  which  Is 
radiating  substantially  monochromatic 
light.  Th*  Mega-Nodes  are  available  in 
th*  iollowing  waveguide  sixes  and  cover 
th*  iollowing  ranges: 

RG  69/U  1.200  to  1,400  megacycles 

RG  48/U  2,600  to  3,950  megacycles 

RG  49/U  3,950  to  5,850  megacycles 

RG  50  U  5,850  to  8,200  megacycles 

RG  51/ U  7,050  to  10,000  megacycles 

RG  52  U  8,200  to  12,400  megacycles 


PRICE: 

Single  waveguides  RG-48  /  U, 
RG-49/U,  RG-50  U.  RG41/U. 
or  RG-52  U . J 


Standord  power  supply  ior  any 
oi  above . i 


RG-89  U  (L-Bond)  Waveguide ..  $400 . 00 

Special  power  supply  ior  RG- 

69/U  guide . $120.00 

Set  consisting  oi  standard  power  supply  and  on*  each 
oi  th*  iollowing  waveguides:  RG-48  U,  RG-49/U. 

RG-52 /O  . $600  00 

Prices  are  F.03.  Factory 

Export  charges:  Add  10%  ior  outside  U.  S,  ond  Canada. 


RG— 69/U 

Microwave  Mega-Nod* 


KAY  ELECTRIC  COMPANY 


25  Maple  Avenue 
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Put  dependable 


MOSINEE 


Forest  Fibres  to  work  for  you! 


Remember  .  .  .  MOSINEE  means  more  than 
"paper”  in  the  field  of  electronics  and  electrical 
products.  MOSINEE  stands  for  FIBRES  that  have  scientif¬ 
ically  controlled  electrical,  chemical  and  physical  properties, 
to  perform  specific  functions  .  .  .  fibres  of  dependable 
technical  uniformity  vital  to  your  quality  standards  and 
production  requirements. 

MOSINEE  fibres  can  be  made  to  your  specifications,  with 


•  good  dielectric  strength,  high  tensile  or  tear  strength  .  .  . 

•  specified  pH  for  maximum-minimum  acidity  or  alkalinity... 

•  accurate  caliper  or  density  . . . 


PLANTS  AND  PEOPLi  (continiMd) 

Stanford  University.  The  new 
laboratory  will  be  ready  for  opera¬ 
tion  by  April  1953.  At  the  .same 
time,  San  Carlos  facilities  will  be 
expanded  to  include  a  staff  of  about 
500  to  manufacture  klystrons  and 
other  electronic  products. 

The  Walkirt  Co.,  designers  and 
manufacturers  of  electronic  pulse 
circuitry,  have  moved  into  their  new 
and  expanded  quarters  at  145  W. 
Hazel  St.,  Inglewood,  Calif.  Offices 
and  enlarged  production  facilities 
are  available  for  custom  engineer¬ 
ing  and  manufacturing,  with  em¬ 
phasis  placed  on  miniaturization, 
resin  encapsulation  and  pulse  cir¬ 
cuitry  for  all  types  of  high-speed  or 
high-precision  counting  or  mensur¬ 
ation  of  time,  frequency  and  rota¬ 
tional  sneeds.  The  Walkirt  Co.  was 
formerly  located  in  Culver  City, 
Calif. 

The  Ajax  Condenser  Co.,  Inc.,  of 
Chicago,  Ill.,  has  announced  the 
opening  of  a  capacitor  factory  at 
10905  Chandler  Blvd.,  North  Holly¬ 
wood,  Calif.  The  new  factory  will 
soon  be  able  to  offer  to  the  elec¬ 
tronic  and  electrical  industries  on 
the  west  coast  the  same  complete 
lines  of  electrolytic  and  paper  ca¬ 
pacitors  and  noise  filter  units  pro¬ 
duced  by  the  Illinois  corporation. 


•  proper  impregnation  characteristics  for  resin,  wax  or  other 
substances . . . 

•  proper  characteristics  for  plastics  operations  and  parts  .  . . 

•  uniform  softness,  stiffness,  flexibility,  toughness ...  or  other 
vital  technical  characteristics. 


MOSINEE  has  its  sources  of  quality  forest  fibres,  practical 
experience,  laboratory  facilities,  and  scientific  production  con¬ 
trols  to  create  and  produce  the  type  of  fibres  your  operations 
require.  Contact  MOSINEE. 


Majesfio  Appoints  Vice- 
Presidents 

Frank  J.  Dieli  has  been  appointed 
vice-president  and  chief  engineer 
of  Majestic  Radio  &  Television,  Di¬ 
vision  of  The  Wilcox-Gay  Corp., 
Brooklyn,  N.  Y.  He  heads  the  engi¬ 
neering  and  re.search  staffs  for 
Maje.stic  Radio  &  Television,  Garod 
Radio,  and  recently  assumed  charge 
of  engineering  for  Wilcox-Gay  re- 


MOSINEE  PAPER  MILLS  COMPANY 

MOSINEE,  WISCONSIN 


MOSINEE 

makes  fibres  work  for  industry 


F.  I.  DicU 
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hermetically  sealed 


MAGNETIC  DRUM 
STORAGE  SYSTEMS 

Rugfedlr  detlgoed  to  nsid  speciicatioDS. 
opcratiooally  proved  by  tens  of  iboutaods 
of  bourt  of  opcrauoQ  io  a  variety  of  ap* 
plicatioos.  ERA  Masoedc  Dnim  Storage 
Syscemt  are  /mUy  emgmetrt^d,  tptrshtmalfy 
rtlsskU  systems. 

Large  storage  capacity,  proven  depend* 
ability,  alterable  yet  non*volatile  storage, 
and  high  speed  are  among  tbe  important 
characteristics  which  make  these  systems 
the  optimum  choice  for  many  high*speed 
data-handling  problems. 

ERA'S  eiperienced  engineers  will  be 
pleased  to  assist  you  io  the  application  of 
ERA  Magnetic  Drum  Storage  Systems  to 
your  parucular  system  requirements. 


Write  lodoy 
for 

descriptive  brochure. 


DigitolCempwtarteDeto.HoadUag  SyttemieAAognetic 
Storoge  SyUenueimtrumeMie Analog  Mognotic 
Recording  Sy»lem»  e  Cemmunkotiem  Equipment. 


miniature 
and  sub-miniature 


LABORATORIES,  INC.  " 

Whitehall  Building,  Far  Rockaway,  N.  Y. 


•  MANUFACTURED 
to  «««t  nost 

•xoctiiig  MIL-T-27  specifica- 
tieai. 

•  STY POL 

impragnatioit  prior  to  potting 
otsuret  quiot  operotion  ond 
long  lift  under  oil  adverse 
conditions. 

•  MU-METAL 

core  ossures  o  light  weight, 
compact  unit  with  full 
efficiency  and  wide  frequency 
response. 

•  MIL  FAMILY  TYPE 
AVAILABLE; 

Input— 10,  11;  Drivei— 12; 
Output — 13;  Modulotion — 14, 
Interstage — 15; 

Matching — 16,  17; 

Audio  Oscillator — 18; 
Multi-Purpose— 19, 

Audio  Inductor — 20. 

•  PRODUCTION  SAMPLES: 
Submitted  for  your  inspection 
and  approval. 

•  TRANSISTOR 
APPLICATION: 

Stock  items  designed 
for  transistor  circuitry. 

•  JOBBER  LINE 
Immediate  delivery  on  full 
tine  of  ouncer  and  subouncer 
type  miniatures. 


FA  7-2732 


^MOISTURE  ahdj 
ypUNOUS  PROOF  1 
your  PARTS?  I 


PROI3UCTION  Engineering's 
complete  Moisture-  and  Fun¬ 
gus-Proofing  Process  (Hot  Wax, 
Varnish  and  Dow  Corning  200) 
is  already  saving  more  and  more 
electronic  component  manufactur¬ 
ers  substantial  sums  and  hours. 
You,  too,  can  effect  the  same  type 
of  DiOLLAR  and  time  savings. 

Our  process — vacuum  centrifug¬ 
ing,  etc. — passing  all  government 
specifications — is  complete  .... 
for  rugged  or  delicate  parts  of 
praaically  any  type  of  material. 

We  guarantee  that  it  will  be 
satisfactory.  It  will  accurately  ful¬ 
fill  your  specifications  and  banish 
moisture-  and  fungus-proofing 
headaches.  It  will  pay  you  to  in¬ 
vestigate  the  money  and  time  sav¬ 
ing  features  of  our  service.  Get 
the  FACTS. 


WE  CAN 

SA  VE  YOU\ 
»  ^money 
time 
worry 


-  MAIL  COUPON  NOW!  . 

I  ProducHon  EngbiMring  Corg.  Dopt.  E«  Clifton,  N.  J.  * 
I  PIcoM  send  rm  dctoils  of  your  Moisture  ond  Fungus  Proof*  I 
I  ing  Process.  | 

I  Nome  .  Title  | 

I  Compony  .  I 

I  Address  . I 

I .  I 


PRODUCTION  ENGINEERING  CORP. 


173  SARGEANT  AVENUE. 


CLIFTON,  N.  j. 
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PLANTS  AND  PEOPLE 


(cofitinvtd) 


cording  products.  He  joined  Garod 
ten  years  ago  and  was  made  chief 
engineer  in  1960. 

The  company  has  also  announced 
the  appointment  of  Robert  J.  Ley- 
kum  to  vice-president  in  charge  of 


SPEED  UP  yoor 
PRODUCTION  TESTING 

with  the  Type  1210  R.F.  Sweep  Generator 


R.  I.  Laykum 

manufacturing.  He  joined  Garod 
in  1935  and  prior  to  his  new  ap¬ 
pointment  served  as  plant  superin¬ 
tendent  in  the  company’s  Krooklyn 
tv  and  radio  receiver  plant. 


Here  is  a  highly  efficient,  easily  operated,  sweep  generator  that  elimi¬ 
nates  many  production  test  headaches. 

Any  one  of  12  T.V.  Channels  can  be  instantly  selected  by  means  of 
a  prominent  front  panel  dial.  R.F.  tuning  alignment  is  greatly 
accelerated  and  simplified  through  the  use  of  a  pre-set  15  MC.  sweep 
for  each  channel,  complete  with  crystal  sound  and  video  markers. 

These  features,  plus  the  added  advantage  of  continuous  maintenance- 
free  operation,  warrant  your  immediate  investigation. 

Plan  ahead  for  your  instrument  requirements,  now! 


OTHER  NEWS 


New  Radio  Disturbance 
Warnings 

Beginning  July  1,  1952,  the  Na¬ 
tional  Bureau  of  Standards  will 
broadcast  new  short-wave  radio  dis¬ 
turbance  forecasts  via  the  NBS 
standard  frequency  broadcasting 
station  WWV.  This  new  service 
will  replace  the  radio  disturbance 
warning  notices  that  have  been 
transmitted  by  WWV  since  1946. 
The  broadcasts  will  tell  users  of 
radio  transmission  paths  over  the 
North  Atlantic  the  condition  of  the 
ionosphere  at  the  time  of  the  an¬ 
nouncement  and  also  how  good  or 
bad  communication  conditions  are 
expected  to  be  for  the  next  12  hours. 

The  NBS  radio  disturbance  fore¬ 
casts,  prepared  four  times  daily,  will 
be  transmitted  in  Morse  code  twice 
each  hour — 19i  and  49i  minutes 
past  the  hour — on  WWV  standard 
frequencies  of  2.5,  5,  10, 15,  20,  and 
25  me,  as  w'as  done  prior  to  July  1. 
As  in  the  past,  the  notices  will  in¬ 
clude  a  letter  indicating  present 
radio  reception  conditions.  How¬ 
ever,  the  new  notices  will  also  con¬ 
tain  a  digit  indicating  the  expected 
quality  of  future  reception.  As  be- 


FRIQUENCY  COVERAGE: 

Television  channels  2  to  13  in¬ 
clusive  on  fundamental  oscilla¬ 
tor  frequency. 


ATTENUATOR: 

Push  button  constant  impedance 
type.  Four  fixed  steps  of  20, 
20,  20,  and  10  db  plus  10  db 
variable. 


RANDWIDTH: 

1 5  MC.  on  all  channels.  May  be 
adjusted  to  greater  or  lesser 
bandwidth.  Return  trace  blank¬ 
ing  to  provide  reference  baseline. 


AUXILIARY  OUTPUT  SIGNALS: 

Sawtooth  sweep  signal  automati¬ 
cally  phased  for  “X"  axis  of 
oscillograph. 

Monitor  output  derived  from 
germanium  crystal  rectifier 
connected  across  output  cable. 
Marker  pulses  both  positive  and 
negative  in  polarity  and  variable 
in  amplitude  when  connected 
externally. 

PRICE:  $695.00  F.O.B.  factory. 


OUTPUT: 

At  least  0.5  volt  peak  across  75 
ohm  terminated  cable.  Ampli¬ 
tude  of  sweep  constant  within 
±5%  over  entire  band.  Output 
probes  furnished  for  75  and  300 
ohm  receiver  inputs. 
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PORTABLE  D'ARSONVAL 


GALVANOMETER 


recisiou 


matters 


f6r  measuring  light 


eflectonce 
and  color,  the  Photovolt  Corporation 
of  New  York  uses  o  Model  600  G-M 
Golvanometer  for  its  popular  Reflec* 
tion  Meter  (left).  Whatever  your  own 
particular  instrument  field,  you  can 
achieve  this  same  self-contained 
portability,  ruggedness  and  high  sen¬ 
sitivity  with  G-M  Galvanometers. 
Complete  catalog  on  tequest. 


Transformers  for  Television 
. . .  Radar. . .  Aircraft . . . 


Geophysics. . .  Radio 

You  will  find  Thermador  ready,  willing 
and  fully  qualified  to  handle  your  trans¬ 
former  requirements.  Engineering 
experience  and  manufacturing  know¬ 
how,  developed  over  a  period  of  35 
years,  form  the  hard  core  that  makes 
Thermador  today's  largest  West  Coast 
manufacturer  of  electrical  appliances  and 
transformers.  We  would  like  to  work 
with  you  on  your  next  project  involving 
the  design  and  production  of  transform¬ 
ers  for  specific  requirements. ..including 
joint  Army-Navy  specifications. 

transformers: 

Audio  Auto  Goophytical  ! 

Driver  Filament  High-Fidelity  Audio 
Input-Output  Midget  Plug-In  I 

Plate  Power  Television 

Tube  to  Line  I 

. . .  alio  Chokes  and  Reactors 


X  THERMADOR  ELECTRICAL 
MANUFACTURING  CO. 

3-StO 

5110  Ditfrict  iouitvard  •  lot  Angolot  22.  Colif. 


PURE  DUCTILE 


ZIRCONIUM 


•  Iodide  procnted  Zirconiwin  of  highest  purity  for  conunerdol  use. 

•  20%  lighter  than  steel. 

•  outstanding  resistance  to  corrosive  attack  by  both  acids  and 
oNtolies. 

•  remarkable  gos  absorption  properties. 

Zirconium  is  ductile  and  malleable.  It*  use  in  atomic 
reoctois  ...  at  a  “getter"  in  electronic  tubes  ...  as  an 
additive  in  metal  alloying  ...  as  an  igniter  in  flash  bulbs 
and  as  a  non-corrosive  metal  in  surgical  specialties  are  a 
lew  oi  Zirconium’s  applicotions.  Investigate  Zirconium, 
the  metal  with  a  future. 

Price  reductions  averaging  50%  have  been  made  on 
Foote  Zirconium  rods,  sheets  and  wire. 

Write  now  for  the  new  Foote  Zirconium  price  schedule 
and  data.  Experimental  samples  are  available  upon 
request. 


FOOTE  MINERAL  COMPANY 

426  Eighteen  W.  Chelten  Building  ' 
Philadelphia  44,  Pennsylvania 
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(continutd) 


PATENT  ATTORNEYS 


An  unusual  situation  has  developed  at  Hughes.  In  the  last 
few  years,  our  Laboratories  have  grown  to  a  population  of 
more  than  three  thousand  men  and  women,  who  cover  a  wide 
range  of  research  and  development.  New  electronics  products 
we  have  developed  support  a  manufacturing  organization  of 
thousands  of  additional  people. 

And  yet  today  our  patent  attorneys  can  be  numbered 
on  the  fingers  of  two  hands! 

The  explanation  is,  of  course,  that  our  growth  has  been 
very  rapid  and  we  have  gotten  a  late  start  in  trying  to  build 
an  appropriately  large  patent  department.  The  situation  has 
not  been  made  any  easier  for  us  by  a  current  rapid  expan¬ 
sion  of  our  commercial,  nonmilitary  interests.  As  a  result,  how¬ 
ever,  we  believe  that  the  opportunities  for  patent  attorneys  are 
now  unusually  attractive  at  Hughes. 

To  keep  abreast  with  the  work  being  done  in  our  Labora¬ 
tories,  our  patent  department  must  be  greatly  enlarged;  this 
means  that  today's  openings  carry  unusual  potentialities  for 
rapid  advancement.  On  the  other  hand,  the  fact  that  the 
Research  and  Development  organization  to  be  served  has  al¬ 
ready  established  itself  as  one  of  the  largest  and  most  pro¬ 
ductive  electronics  laboratories  in  the  country  provides  a 
degree  of  security  not  usually  associated  with  opportunities 
for  rapid  individual  growth. 

Inquiries  should  he  addressed  to: 

Engineering  Personnel  Department 


RESEARCH  and 
DEVELOPMENT 
LABORATORIES 


Culver  City,  Los  Angeles  County,  California 

Assurance  is  required  that  re-location 
of  the  applicant  trill  not  cause  dis¬ 
ruption  of  an  urgent  military  project. 


HUGHES 


fore,  the  letters  used  will  be  N,  U, 
and  W,  signifying  that  radio  propa¬ 
gation  conditions  are  normal,  unset¬ 
tled  or  disturbed,  respectively.  The 
digit  will  be  the  forecast  of  ex¬ 
pected  quality  of  transmitting  con¬ 
ditions  on  the  NBS-CRPL  scale  of 
1  (impossible)  to  9  (excellent). 


Dlfflt 

(Forecast) 

Propa^tlon 

Condition 

Letter 

(Current) 

1 

Impossible 

W 

2 

Very  Poor 

W 

3 

Poor 

w 

4 

Fair  to  Poor 

w 

5 

Fair 

u 

6 

Fair  to  Good 

N 

7 

Good 

N 

8 

Very  Good 

N 

9 

Excellent 

N 

If,  for  example,  propagation  condi¬ 
tions  at  the  time  the  forecast  is 
made  are  normal  but  are  expected  to 
be  only  “fair  to  poor”  within  the 
next  12  hours,  the  forecast  state¬ 
ment  would  be  broadcast  as  N4  in 
Morse  code,  repeated  five  times ; 
that  is,  “N4,  N4,  N4,  N4,  N4.” 

The  New  NBS  radio  disturbance 
forecasts  refer  only  to  North  Atlan¬ 
tic  paths,  such  as  Washington  to 
London  or  New  York  to  Berlin.  The 
forecasters  assume  that  the  most 
suitable  radio  frequencies  for  com¬ 
munications  are  available  and  in  use 
along  these  paths.  Because  of  this 
assumption,  their  notices  must  be 
interpreted  on  a  relative  scale  in 
terms  of  experience  on  each  radio 
circuit  in  use.  It  is  impossible  to 
rate  conditions  on  an  absolute  scale 
because  the  varied  effects  of  trans¬ 
mitter  power,  type  of  communica¬ 
tions  traffic  and  procedure,  anten¬ 
nas  and  receivers  prevent  an 
evaluation  that  will  be  valid  for  all 
systems  and  all  circuits.  One  pur¬ 
pose  of  broadcasting  both  a  descrip¬ 
tion  and  a  forecast  is  to  show  more 
clearly  whether  propagation  condi¬ 
tions  are  expected  to  deteriorate  or 
improve  in  the  12-hour  period. 

For  the  past  18  months,  the  NBS 
Radio  Warning  Service  has  been 
j  making  continuous  24-hour  daily 
studies  of  the  North  Atlantic  cir¬ 
cuits  by  .specialized  techniques.  The 
new  disturbance  information  to  be 
transmitted  by  WWV  is  one  of  the 
results  of  this  investigation.  Other 
radio  disturbance  foreca.sts  which 
NBS  has  supplied  regularly  for 
almost  ten  years  are  forecasts  of 
propagation  conditions  1  to  25  days 
in  advance  and  daily  24-hour  fore¬ 
casts. 
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*  If  performance  and  long 
life  are  the  primary  factors  in  your 
application  of  transformers,  then 
submit  your  specifications  to  Acme 
Electric.  Quality  comes  first  in  every 
Acme  Electric  transformer. 

ACME  ELECTRIC  CORPORATION 

117  WATEK  STRUT  •  CUSA,  N.  Y. 


premax 


Quality 

COMES 

FIRST 


Get  These  Bulletins! 


PHEMAX  ANTENNAS  for  mobifo,  AACES, 
CAP,  CD,  Marin*  and  oth«r  IniitoUatioas  or* 
fully  •xplcdn*d  in  th***  n«w  Bulfotins,  fast  oH 
th*  pr*M.  Low*€o*t  Antennas  that  inernos* 
rang*.  8«nd  ter  yours  today! 


Icctr  LC 


PREMAX  PRODUCTS 


DIVISION  CHISHOLMR  YDCR  CO  INC 


S201  mqhiond  Ayo„  Nkigora  FoUt,  N.  Y 


SHIELDING 


PROBLEMS 


effectively  and  economically  solved  with 

METEX 

electronic  "Weother  Strips" 


1 


A-27 

Lowaoss  LACQUER  S  CEMENT 


•  Q-M;ix  is  vsidelv  acr€*|>t»‘ci  as  tht* 
staiulard  for  K-F  ctrcuit  components 
because  it  li  chemically  engineered  for 
this  sole  purpose. 

•  Q-Max  provides  a  clear,  practically 
loss -free  covering,  petiet rates  <!eeply. 
seals  out  moisture,  imparts  rigidity  and 
promotes  electrical  stability. 

•  Q  Max  is  easy  to  apply,  dries  quickly 
and  adlieres  to  practically  all  materials. 
It  is  useful  over  a  wule  temperature 
range  and  serves  as  a  mild  flux  on 
tinned  surfaces. 

•  Q-Max  IS  an  ideal  impregnant  for 
“high"  Q  coils.  Coil  “Q"  remains  neiprlv 
constant  from  wet  application  to  dry 
finish.  In  1.5  and  55  gallon  containers. 


Compressible . . .  Cohesive 


Resilient . . .  Conductive . . 


From  closures  for  cabinets  to  gas¬ 
kets  for  waveguide  couplings, 
Metex  Electronic  Shielding  as¬ 
sures  lasting  metal-to-metal  con¬ 
tact  to  prevent  leakage,  without 
the  need  for  costly  machining  to 
secure  precise  surface-to-sunace 
contacts.  Metal  wire  —  knitted, 
not  woven  or  braided  —  grivea 
Metex  Electronic  Strips  and  Gas¬ 
kets  that  combination  of  conduc¬ 


tivity  and  resiliency  which  makes 
them  80  effective  and  economical 
for  shielding. 

For  a  more  detailed  picture  of  the 
scope  of  utility  of  Metex  Elec¬ 
tronic  Products,  write  for  free 
copy  of  “Metex  Electronic 
Weather  Strips.”  Or  outline  your 
specific  shielding  problem — it  will 
receive  immediate  attention. 


CmtKUMcdlm 

i^R> 


►“4m 

♦  ¥ 


METAL  TEXTILE  CORPORATION 

KNinos  or  wm  mesh  rot  mok  thah  a  ouAini 


641  East  First  Avenue 


Roselle,  N.  J. 
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TEST-ADJUST 

TELEVISION  SETS  AT 

CONVENIENCE 


NEW  BOOKS 


Nomography  and  Empirical 
Equations 

By  Lm  H.  Johnson,  Tvlans  Univert- 
ity.  John  Wiley  &  Sons,  Inc.,  New 
York,  1952,  150  pages,  |3.75. 

This  interesting  and  useful  book 
is  divided  into  two  broad  parts: 
first,  the  technique  of  construct¬ 
ing  nomographs  or  alignment 
charts  for  equations  containing 
more  than  two  variables,  and,  sec¬ 
ond,  the  technique  of  determining 
the  mathematical  equation  which 
expresses  the  relations  existing  be¬ 
tween  several  variables. 

The  chapter  headings  show  the 
range  of  subject  matter: —  paral¬ 
lel  -  scale  nomographs,  Z  -  charts, 
parallel  and  perpendicular  index 
lines,  concurrent  scales,  recurrent 
variables,  combined  nomographs, 
methods  of  curve  fitting,  curves  of 
two,  three  and  four  constants. 

For  anyone  who  uses  alignment 
charts  (and  who  in  this  field  does 
not?)  and  who  wishes  to  know  how 
they  are  made,  this  is  a  good  way 
to  find  out.  Not  only  will  the 
reader  learn  the  techniques  but  he 
will  learn  much  about  the  accuracy 
of  such  charts,  how  to  determine 
the  scales,  and  other  necessary 
facts — and  he  need  not  be  a  math¬ 
ematician  to  do  it. — K.H. 


Iron  without  stmtien  tost  pattern  or  in 
romoto,  weak  signal  meomtf 


A  toloTlaioB  Mt  will  produce  a  pieluro  only 
whon  It  U  luppUod  wtlh  a  COMPOSITE 
VIDEO  SIGNAL.  To  chock  our  TV  aol  prop¬ 
erly,  you  must  bore  a  COMPOSITE  VIDEO 
SIGNAL. 

Every  TV  station  sends  a  COMPOSITE 
VIDEO  SIGNAL  when  telecosUnq  a  program 
or  a  test  pattern.  This  COMPOSITE  VIDEO 
SIGNAL  is  composed  oi — (1)  o  synchronislae 
and  blonkinq  signal  to  lock  the  free  running 
raster  into  a  irame  oi  two  interlaced  Belds, 
and — (2)  a  video  signal  to  control  the  amount 
oi  light  and  produce  the  picture  (which  may 
be  a  program  scene  or  a  teet  pattern  lor 
analy^  purposes). 


*  •  f  i  A  f  T 

\  uuiju  A  'jT'  lEr 


MODEL 

665 


The  SUPREME  COMPOSITE  VIDEO  GEN¬ 
ERATOR  provides  the  same  type  oi  sync  and 
blanking  signal  os  the  TV  station— even  the 
equalising  pulses.  In  addition.  It  incorporates 
a  video  section  which  generates  a  special 
test  pattern  ior  analysis  and  adiustment  oi 
TV  sets.  Other  patterns  or  pictures  con  be 
presented  by  using  auxillory  equipment  con¬ 
nected  to  the  speciol  "goted"  video  input 
section  oi  this  versatile  instrument.  The 
Model  66S  should  not  be  coninsed  with  the 
cross-hatch  or  bar-pattern  generators.  The 
Supreme  Model  665  supplies  a  COMPOSITE 
VIDEO  SIGNAL. 

Why  lose  time  and  money  waiting  ior  that 
ideal  scene  or  test  pattern  to  check  a  TV  set? 
In  iringe  or  weak  signal  areas,  you  an 
strictly  in  the  "driver's  seat"  with  a 
SUPREME  COMPOSITE  VIDEO  GENERATOR. 
Write  SUPREME.  lnc_  Dept.  P-7.  GREEN¬ 
WOOD.  MISSISSIPPI  ior  descripHve  iolder. 

Our  25th  Year 


Electronics  For 
Communication  Engineers 

By  John  Markus  and  Vin  Zelufp. 
McGraw-Hill  Book  Co.,  New  York, 
1952,  610  pages,  $10. 

This  is  the  third  of  a  series  of 
books  by  these  two  authors  com¬ 
prising  a  collection  of  previously 
published  articles  grouped  by  sub¬ 
ject  matter.  This  book  is  really  a 
second  volume  of  the  authors’  “Elec¬ 
tronics  Manual  For  Radio  Engi¬ 
neers.”  The  first  volume  covered 
the  years  1940-1948. 

The  current  one  covers  a  period 
of  five  years.  A  total  of  252  articles, 
all  from  Electronics,  are  included. 
Chapters  are:  (1)  Amplifiers;  (2) 
Antennas;  (3)  Audio;  (4)  Cathode- 
Ray  Tubes;  (5)  Components;  (6) 
Electronic  Music;  (7)  Filters;  (8) 
Measurements;  (9)  Microwaves; 
(10)  Oscillators;  (11)  Power  Sup¬ 
plies;  (12)  Propagation;  (13) 
Pulses;  (14)  Receivers;  (15) 


for  fast,  accurate  laboratory 
or  production  testing 


36StandardTypes 


1,2, 3,4,5  and  6-dial 

Accuracy;  10  ohms  and 
above,  0.1%;  1.0  ohm, 
0.25%;  0.1  ohm,  1% 
and  0.01  ohm,  5%. 
Closer  tolerances  on 
special  order. 

ksk  for  Engineering  Bulletin  1-17 

Shallcross  Manufacturing 
Company 

Collingdale,  Po. 


I  Testing  Instruments 

•SUPAtMl  BY  COMPARISON* 
TUBE  TESTERS  •  OSCILLOSCOPES 
SIGNAL  GENERATORS  •  MULTI-METERS 
FOR  RADIO  AND  TELEVISION 
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USfS  TB** 


McGrow-Ifill  Industrial  Mailinq  Lists  are  a  direct 
route  to  today's  purchase-controlling  executives 
and  technicians  in  practically*  every  maior  in¬ 
dustry. 


These  names  ore  oi  particular  vcdue  now  when 
most  monuiacturers  ore  experiencing  constantly 
increasing  diiiiculty  in  maintaining  their  own 
lists. 


McGRAW-HILL 

DIRECT  MAIL  LIST  SERVICE 


Probably  no  other  organization  is  os  well 
equipped  as  McGraw-Hill  to  solve  tne  compli¬ 
cated  problem  oi  list  maintenance  during  this 
period  oi  imporalleled  changes  in  industrial 
personnel.  These  lists  are  compiled  irom  exclu¬ 
sive  sources,  based  on  hundreds  oi  thousands  oi 
moil  questionnaires  and  the  reports  oi  a  nation¬ 
wide  field  stoii.  and  ore  maintained 
on  a  twenty-iour  hour  basis. 


Investigate  their  tremendous  possi¬ 
bilities  in  relation  to  your  own  prod¬ 
uct  or  service.  Your  specifications  are 
our  guide  in  recommending  the  par¬ 
ticular  McGraw-Hill  lists  that  best 
cover  your  market.  When  planning 
your  industrial  advertising  and  soles 
promotional  activities,  ask  ior  more 
iacts  or.  better  stilL  write  today.  No 
obligation,  oi  course. 


McGraw-Hill  Publishing  Co»  Inc. 

D/RfCr  MAIL  DIVISION 

330  West  42nd  Street  New  York.  36.  N.  Y. 
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(conttfitttd) 


when  you  need 


QUALITY,  ECONOMY  and  PROMPT  SERVICE 

on  Every  Order — Large  or  Small  I 


There  is  never  any  letdown  in  Lewis  quality  or 
service.  Your  order  will  be  given  prompt,  effi¬ 
cient  attention  regardless  of  size.  You  can  be 
sure  that  the  springs,  wireforms  or  stampings 
you  order  will  be  fairly,  economically  priced. 
What’s  more,  Lewis  has  the  extensive,  modem 
facilities,  the  long-experienced  engineers  and 
skilled  production  craftsmen  to  supply  you  with 
springs,  wireforms  and  stampings  tailored  to 
your  exact  needs. 

If  you  have  any  tricky  or  tough  problems  in¬ 
volving  springs,  Lewis’s  engineers  will  be  glad 
to  help  you  solve  them.  Or,  if  you  need  large  or 
small  quantities  of  standaurd  springs  in  a  hurry 
— ^just  call  on  Lewis!  Send  us  your  drawings, 
specifications  or  samples  today! 

LEWIS  SPRING  t  MANUFACTURING  CO. 

2656  W.  NORTH  AVENUE,  CHICAGO  47,  ILLINOIS 


SPRINGS 


The  Finetf  Light  Springs  and  Wireforms  of  Every  Type  and  Material 


Transmission  Lines;  (16)  Trans¬ 
mitters.  The  chapter  on  electronic 
music  consists  of  10  articles; 
although  not  strictly  in  the  com¬ 
munications  field,  this  is  a  subject 
in  which  a  considerable  number  of 
electrical  engineers  have  become  in¬ 
terested  of  late. 

In  addition  to  the  chapter  article 
index,  there  are  an  author  index 
and  a  comprehensive  subject  index 
that  lists  many  features  of  the  con¬ 
tents  that  may  not  be  apparent 
from  the  titles.  Some  of  the  articles 
have  been  conden.sed  but  the  issue 
of  Electronics  in  which  each  ap¬ 
peared  is  given  so  that  reference  to 
the  original  source  is  a  simple  mat¬ 
ter.  The  many  drawings,  graphs 
and  wiring  diagrams  (they  average 
.several  per  page),  which  added  so 
much  to  the  value  of  the  original 
articles,  have  been  retained.  Any 
references  included  in  the  original 
articles  have  also  been  included  so 
that  further  information  is  easily 
obtainable. 

This  book  makes  a  valuable  addi¬ 
tion  to  the  communication  engi¬ 
neer’s  library.  His  text  books  are 
the  source  of  basic  information 
while  this  book  supplies  the  details 
and  practical  aspects  of  the  latest 
applications  and  practices. — W.  C. 
White,  Research  Laboratory,  Gen¬ 
eral  Electric  Co.,  Schenectady,  N.  Y. 


Introfluotion  to  Electronic 
Circuits 

By  R.  Feinberg.  Longmans,  Green 
and  Co.,  New  York,  1952,  163  pages, 
$3.50. 

This  book  moves  at  a  fairly  high 
rate  from  the  first  page  on.  Maxi¬ 
mum  use  is  made  of  symbols  to 
represent  physical  and  electrical 
phenomena,  and  very  few  words 
are  wasted. 

Such  a  feature  should  be  very 
appealing  to  some,  but  may  bring 
objection  from  others.  The  work 
is  complete,  but  to  derive  maximum 
benefit,  a  great  deal  of  careful  ana¬ 
lytic  reading  is  required.  For  the 
graduate  student,  this  terse  writ¬ 
ing  is  usually  desirable,  but  for 
the  second  or  third  year  student 
(for  whom  the  book  is  intended) 
it  may  be  difficult  to  absorb. 

Being  British,  the  book  naturally 
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Ovtr  85%  of  fhe  torqu*  wrtnchet 
uttd  in  indwftry  grt 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 


in  inch  ovncei  .  .  .  inch 
povnds  .  .  .  fpot  p0¥n<li 
iAli  Sixes  ffm  0-6000 
fr.  ibsJ 


SINCE  I93I 


1  ^  UlANET 

ORGANIZATION 
MODEL  13  THERMOSTAT  SPECIALIZES  IN 

Designed  so  precision  calibre-  r*Eeie»ei  Aurs 

tion  is  unaffected  by  extreme  Tnt  UBsIxvN  AND 
temperatures.  Totally  enclosed  riB 

and  mechanically  rugged,  easily  KtMNUPMs,  I UKB  wr 


MODEL  PB 
THERMAL  TIMER 

Here's  a  rugged  unit  with  tim¬ 
ing  ranges  of  2  seconds  to  3 
minutes.  Ceramic  base  provides 
stability  —  Bakelitc  bracket  in¬ 
sures  full  insulation.  Made  to 
accepted  Ulanet  specifications. 
Clinch  bracket  secures  adjust¬ 
ment  screw.  Contact  rating  is 
100  watts,  115-230  V.  ac. 


FOR  ALL  TYPES  OF 


Flexible  machines  for  your 
laboratory  prototype  rlevelop- 
iiient  work. 

Production  machines  built 
fur  volume  manufacturing  of 
specific  coils. 


It  will  pay  you  to 
compare  our  units 
—  contact  us  and 
you’ll  save  time  & 
money  by  using 
engineered  Ulanet 
COMPANY  Controls. 

41 7  MARKET  ST.,  NEWARK  5, N.J.  it  it  ir  it  if  ir 


Y^mr  rt^mirtmtnts  f^r  Timing  •r  Tbtrwstatu  Cnntvl 
cam  readily  he  met  with  a  Viamet  naii.  Pleat*  Uat* 
applicatien  and  desired  operatiem  when  nmtimg. 


SINCE  1931 


76E  Trowbridge  St.,  Combridge,  Matt. 


. . .  for  your  coin  silver  slip  rings 

'This  "IMPROVED”  modern  equipment  assures  faster  production  and 
more  accurate  slip  rings  in  sizes  up  to  1'.  Coin  silver  or  standard  inlay  coin 
silver  .025*  thick  bonded  to  a  brass  base.  Tolerances —  ±.  .001  outside  and 
inside  diameters. 

F  Your  inquiries  will  be  appreciated  and  replied 

to  promptly. 


The  Homs  o#  IMPROVED  Smnritm 
Rhode  Island's  largest  manufacturer 
of  Laminated  Metals. 
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refers  to  valves  instead  of  tubes. 
This  difference  no  longer  repre¬ 
sents  any  trouble  in  the  globe-wide 
information-sharing  programs  in 
effect  today.  Typical  tube  charac¬ 
teristics  are  discussed,  rather  than 
typical  tubes,  which  makes  the  ma¬ 
terial  useful  to  those  familiar  with 
British  or  American  types. 

For  the  student  who  can  apply 
himself,  the  book  is  recommended 
for  its  direct  approach.  Analogies 
used  are  well  chosen  and  serve 
fully  to  explain  the  concepts  that 
lend  themselves  to  such  treatment. 
The  numerous  examples  given, 
though  brief,  are  also  helpful  in 
understanding  ideas. 

Main  emphasis  is  directed  toward 
tube  construction  and  internal  op¬ 
eration,  and  typical  application  of 
tubes  in  oscillators,  amplifiers  and 
other  simple  circuits.  Some  atten¬ 
tion  is  given  to  industrial  tubes 
and  circuits.  Since  no  specific  de¬ 
sign  details  (circuit  values,  tube 
types,  etc.)  are  given,  the  book  is 
not  recommended  for  designers,  but 
rather  as  a  text  book  for  a  college 
course  on  fundamentals  of  electron 
tubes. — j.D.F. 


Tubes  a  Modulation  Vitesse 

By  R.  Warnecke  and  P.  Guenard. 
Gauthier-Villart,  Paris,  800  pages, 
1951. 

Many  of  the  older  generation  of 
tube  engineers  believe  that  too  few 
comprehensive  publications  exist  on 
many  important  aspects  of  vacuum 
tube  theory  and  design.  The  need 
for  having  assembled  in  book  form 
technical  information  which  has 
been  accumulated  over  a  period  of 
years  is  particularly  felt  at  this 
time  when  many  young  engineers 
are  being  introduced  to  the  field  of 
electron  tube  techniques.  The  book 
on  velocity-modulation  tubes  by 
Warnecke  and  Guenard  represents 
a  very  complete  and  systematic  pre¬ 
sentation  of  the  subject.  Both 
authors  are  well  known  for  their 
original  contributions  in  this  field 
and  for  their  skill  in  pre.senting 
technical  material.  This  reviewer 
believes  that  their  present  effort  in 
preparing  a  book  on  velocity-modu¬ 
lation  tubes  will  be  greatly  appre¬ 
ciated  both  by  junior  and  senior 
engineers  concerned  with  efficient 
utilization  of  engineering  talent  in 
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Informotion:  Contact  Electronic  Associates,  tnc. 
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#  The  Teletronics  Model  PC- 100  Pulse  Generator 

PC-100  R 

a  and  Calibrator  was  designed  as  an  accessory 

illustrated 

a  for  general  use  with  triggered  oscilloscopes. 

here 

a  However,  the  variety  of  waveforms  generated 
a  and  the  flexibility  of  operation  provided  make 
a  it  a  valuable  instrument  for  many  other  pur- 

#  poses. 
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The  Pulse  Calibrator  produces  two  rectangular 
pulses  of  short  duration  whose  amplitudes  and 
polarities  can  be  independently  controlled. 
Their  repetition  frequency  and  the  time  inter¬ 
val  between  them  are  also  adjustable.  Accurate 
marker  pulses  and  square-waves  are  generated 
for  making  both  time  and  amplitude  measure¬ 
ments.  The  unit  can  be  synchronized  from  an 
external  source  or  it  may  be  operated  self- 
synchronous  in  which  case  a  pulse  for  synchro¬ 
nizing  other  equipment  is  generated. 
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the  field  of  tube  development. 

In  the  preface  the  authors  state 
that  in  reviewing  literature  on 
velocity-modulation  tubes  they  were 
greatly  helped  by  having  at  their 
disposal  the  unpublished  lecture 
notes  by  Professors  Hansen  and 
Feenberg,  which  contain  a  sum¬ 
mary  of  most  important  results  of 
research  and  development  in  the 
United  States  during  the  war.  The 
authors’  own  studies  and  experi¬ 
ences  in  the  laboratories  of  the 
Compagnie  Generale  de  Telegraphie 
sans  Fil  naturally  served  as  a  guide 
and  infiuenced  the  choice  of  mate¬ 
rial  included  in  the  book. 

The  book  comprises  almost  800 
pages  and  is  divided  into  .seven 
parts.  After  an  introduction  con¬ 
taining  a  brief  history  of  the  inven¬ 
tion  of  velocity-modulation  and 
allied  tubes,  the  first  big  chapter  is 
devoted  to  a  review  of  fundamentals 
of  interaction  between  electrons 
and  radio-frequency  fields  and  the 
exposition  of  the  velocity  modula¬ 
tion  principle  involving  conversion 
of  electron  velocity  modulation  into 
current  modulation.  Bunching  and 
debunching  effects,  and  the  influ¬ 
ence  of  finite  electron  transit  time 
on  effectiveness  of  energy  inter¬ 
change  are  also  discussed. 

The  second  part  develops  the 
theory  and  presents  methods  of  de¬ 
sign  of  cavity  resonators  suitable 
for  velocity-modulation  tubes.  The 
third  part  describes  different  types 
of  v-m  tubes,  such  as  two  and  three 
cavity  amplifiers,  reflex  oscillators 
and  frequency  multipliers.  The 
fourth  part  presents  experimental 
results  and  technical  data  on 
practical  tubes.  It  also  describes 
some  special  forms  of  v-m  tubes  and 
gives  design  data  on  tube  compo¬ 
nents,  such  as  cathodes,  guns,  cavi¬ 
ties,  collectors,  repellers,  etc.  The 
fifth  part  is  devoted  to  the  exten¬ 
sion  and  refinement  of  the  theory 
and  discusses  such  topics  as  the 
behavior  of  electrons  in  non-uni- 
form  fields,  multipactor  effect, 
focusing  of  electron  beams,  effects 
of  space  charge  in  drift  space, 
hysteresis  effects,  tube  noise,  rela¬ 
tivity  corrections,  scaling  methods, 
and  gives  examples  of  design  of 
tubes  to  specified  characteristics. 
The  sixth  part  is  concerned  with 
the  problems  of  frequency  limits, 
bandwidth,  modulation,  impedance 
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As  a  leader  in  the  field  of  electronic  research 
and  development,  MELPAR  constantly  deals 
in  new  ideas  and  works  with  skilled  men 
whose  initiative  and  ability  are  an  active  fac¬ 
tor  in  the  development  of  these  ideas. 

We  want  to  add  to  our  distinguished 
group  of  engineers  men  whose  background 
entities  them  to  the  substantial  salaries,  ad¬ 
vancement  and  recognition  that  is  an  in¬ 
tegral  part  of  MELPAR  policy.  Work  is  in 
pleasant  Alexandria,  just  outside  Washing¬ 
ton,  D.  C.,  in  a  modern  plant  with  extensive 
laboratory  facilities. 

If  you  have  had  Research,  Development 
and  Manufacturing  experience  in  any  of  the 
following  fields  we  would  like  to  hear  from 


•  FLIGHT  SIMULATORS 

•  Computers 

•  Radar  Beacons 

•  Telemetering 

•  Sub-Miniaturization 

•  Microwave  Receivers 

•  Microwave  Transmitters 

Send  resume  to: 

PERSONNEL  DIRECTOR,  Dept.  E. 

MELPAR,  ISC. 

Subsidiary  Westinghovse  Air  Broke  Co. 

4S2  Swann  Ave.  Alexandria,  Virginia 
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db  sync,  or  trigger.  Trace  expansion.  Filter 
graph  screen.  Mu  metol  shield.  And  a  host  of 
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RESISTORS 


The  resistors  that  give  you  .  .  . 

•  Inherent  low  noise  level 
e  Good  stability  in  all  climates 


TYPE  6SX 
lActvol  Size) 


STANDARD  RANGE 

1,000  OHMS  TO  *  MEGOHMS 
Thew  resistors  are  used  extensively 
in  eommereial  equipment,  inelud- 
inie  radio,  telephone,  lelefraph, 
sound  pictures,  television,  ete. 
They  are  also  used  in  a  variety  of 
S.  >avy  equipment. 


HIGH  VALUE  RANGE 

to  TO  10,000,000  MEGOHMS 
This  unusual  ranee  of  high  value 
resistors  has  been  developed  to 
meet  the  needs  of  seientifie  and 
industrial  rontrol,  measurine  and 
laboratory  devices  —  and  of  hieh 
voltage  applieations. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  High  I'alue  Resistors, 
including  construction,  characteristics,  dimensions, 
etc.  Also  described  are  SS.lf'hite  SOX  Resistors,  de¬ 
signed  for  extremely  high  voltage  equipment.  Copy 
uith  Price  List  sent  on  request. 
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NiW  YORK  M,  N.  Y. 
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matching,  stability  of  power  sup¬ 
plies,  etc.  The  seventh  and  final 
part  is  devoted  to  the  discussion  of 
future  possibilities  of  velocity-mod¬ 
ulation  tubes  such  as  achieving 
greater  bandwidth,  higher  power, 
lower  noise,  etc. 

The  book  contains  476  illustra¬ 
tions  and  a  bibliography  comprising 
385  items  including  a  list  of  books, 
review  articles,  papers  on  special¬ 
ized  topics,  and  a  list  of  pertinent 
patents.  This  reviewer,  who  pos¬ 
sesses  only  a  limited  knowledge  of 
technical  French,  believes  that 
many  tube  engineers,  even  with 
little  familiarity  with  the  language, 
will  be  able  to  follow  the  presenta¬ 
tion  and  make  effective  use  of  the 
great  deal  of  information  contained 
in  the  book. — Andrew  V.  Haeff. 


Alternating  Current  Machines 

By  Gexirge;  V.  Muexler.  McGraw-Hill 
Book  Co.,  New  Y’ork,  N.  Y.,  1952,  602 
pages,  $7.50. 

In  spite  of  the  inroads  of  elec¬ 
tronic  techniques  into  established 
areas  of  electrical  engineering,  and 
the  creation  of  new  areas,  the  basic 
electrical  -  mechanical  energy  -  con  - 
version  process  in  industry  is  still 
accomplished  by  rotating  electrical 
machinery.  Moreover,  the  use  of 
regulator-  and  servo-controlled  ma¬ 
chines  is  growing,  largely  through 
the  coordinated  application  of  elec¬ 
tronic  equipment  with  electrical 
machinery.  For  these  reasons, 
training  in  the  fundamental  prin¬ 
ciples  of  electrical  machinery  is  a 
necessity  for  engineers  working 
in  many  of  the  areas  now  consti¬ 
tuting  electrical  engineering. 

There  are  other  aspects  of  elec¬ 
trical  machinery  that  are  impor¬ 
tant  to  the  electrical  engineer  and 
the  electrical-engineering  student 
aside  from  machinery  for  ma¬ 
chinery’s  sake.  For  example,  the 
principles  of  torque  and  force  pro¬ 
duction  through  the  interaction  of 
electromagnetic  fields,  and  the  prin¬ 
ciples  of  voltage  generation  through 
relative  movements  of  conductors 
and  fields,  apply  equally  well  to  the 
conventional  rotating  machinery  as 
to  the  wide  variety  of  micro¬ 
phones,  recorders,  loudspeakers, 
meter  movements,  pickup  devices, 
and  the  like,  that  serve  as  the  ter- 
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perienced  in  the  following  fields. 
Our  present  operotions  require  us 
to  be  concerned  with  the  follow¬ 
ing  materials,  processes,  specifica¬ 
tions  and  equipment:  Fosterite, 
Hermetically  sealed  transformers. 
Casing  resins.  Vacuum  impreg¬ 
nation,  MIL-T-27  and  AN-E-19, 
Precision  testing  equipment.  Oil 
filling. 

Our  record  of  over  40  years  of  suc¬ 
cessful  business  operation  indi¬ 
cates  the  security  of  this  company. 
If  you  are  experienced  in  the  de¬ 
sign  of  audio  transformers,  power 
transformers,  reactors,  pulse  trans¬ 
formers,  please  send  resume  to 
Director  of  Personnel. 
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minatinK  devices-  of  electronic  and 
communications  systems.  The  con¬ 
cepts  of  sinusoidal  space  and  time 
waves  of  B  and  H  that  are  used 
to  explain  the  operation  of  induc¬ 
tion  motors  and  synchronous  ma¬ 
chines  apply  equally  well  to  the 
wave  picture  for  open-wire  trans¬ 
mission  lines  and  wave  guides.  Fi¬ 
nally,  the  idea  that  an  equivalent 
circuit  represents  a  physical  de¬ 
vice  only  within  specified  assump¬ 
tions  is  equally  important  in  the 
analysis  of  electrical  machinery  as 
in  the  analysis  of  vacuum-tube  cir¬ 
cuits. 

Professor  Mueller’s  book  is  de¬ 
signed  for  fourth-year  electrical¬ 
engineering  students.  As  such,  it 
covers  material  on  transformers, 
single-phase  and  polypha.se  induc¬ 
tion  motors,  synchronous  machines, 
synchronous  converters,  and  rec¬ 
tifiers. 

The  section  on  transformers  util¬ 
izes  210  out  of  the  502  pages  in 
the  book,  and  covers  not  only  single¬ 
phase  and  polyphase  -  connected 
power  transformers,  but  instru¬ 
ment  transformers,  constant-volt¬ 
age  transformers,  induction  regu¬ 
lators,  and  so  forth.  The  section 
on  polyphase  induction  motors 
shows  the  best  balance  of  content 
between  principles  and  details  and 
between  length  of  the  section  to 
length  of  the  book.  In  addition  to 
the  conventional  induction-motor 
material,  the  section  has  interest¬ 
ing  discussions  of  speed  control  and 
induction-generator  action.  The 
section  on  synchronous  machines 
includes  introductory  material  on 
the  two-reaction  theory.  The  sin¬ 
gle-phase-motor  material  is  largely 
qualitative.  The  synchronous-con- 
i  verter  treatment  is  conventional, 
while  the  rectifier  section  is  short 
;  and  applied  largely  to  waveforms 
1  of  the  single-phase  two-anode  recti¬ 
fier  and  the  three-phase  rectifier. 

The  book  is  liberally  illustrated 
with  oscillograms  that  provide  con¬ 
vincing  representations  of  wave¬ 
form  phenomena.  However,  they 
lose  their  effectiveness  where  sev- 
I  eral  traces  are  crowded  onto  one 
I  axis  with  inadequate  labeling.  The 
,  photographs  illustrating  equipment 
j  types  appear  up  to  date  and  infor¬ 
mative.  Plots  of  air-gap  flux  waves 
I  are  used  relatively  little;  vector 
diagrams  are  apparently  the  more- 


External  Phasing 
Potentiometer 


The  new  C-200  high  precision  potontiemotor  has  boon 
onginoorod  and  designed  by  DeJur-Amsco  to  fulfill 
the  exacting  requirements  of  contemporary  instru¬ 
ment,  computer  and  similar  electronic  equipment. 

Designers  are  in- 
vited  to  submit  their 
applications  to 
DeJur  engineers  for 
recommendations 
and  suggestions. 
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a  soldering  pencil.  No  transformer 
required. 

HEXAGON  j 

ELECTRIC  CO.  | 

130  WEST  ClAT  AVE..  * 

ROSELLE  PARK.  N.  1.  ^ 


Writ,  today  for  catalog  d.Kribing 
th.  complet.  lin.  of  screw  lip,  plug 
tip  and  hatchet  irans. 


LEClp|lNICALLY  REGULATED 

JiaORATORY 

OW^R  SUPPLIES 


Dano  for  coil  performance !  I>ano  for  coil 
dependability!  From  simple  electrical  coil 
windings  to  specially  treated  coils — Dano 
is  the  confident  choice  everytime. 


•  Form  Wo«fi4 

•  Po^p  Sectiofi 

•  Ac«tot«  Bobbin 

•  Bokolift  Bobbin 

o  Cotton  tntofwf  VO 
o  Coils  tor  Hi«li 
Tomporntoro 
Applications 


THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


ALSO, 

TRANSFOUMIRS 
MADl  TO  ORDIR 


e  INPUT:  105  to  125  VAC, 
50-60  cy 

e  OUTPUT  #1:200  to  325 
Volts  DC  at  100  mo 
regulated 

e  OUTPUT  #2:  6.3  Volts 
AC  CT  at  3A  unregu¬ 
lated 

ie  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 

F.r  comelttt  liifwmatl«n  mil. 
fM  lwll«lhi  E 


DIGITAL  COMPUTER  ENGINEERS 


ELECTRICAL  ENGINEERS  end  PHYSICISTS 

needed  tor  circuit  de«lqn  and  development  Engineer!  and 
Ph7Slcl.t!  with  1  to  4  years  experience  In  pulse  cLrcuha.  puUe 
handling  technique*,  and  lyttema  development.  Openings  also 
lor  recent  graduotcs. 

•  Replies  strictly  con-  •  Interviews  arranged 

iidential  at  our  expense 
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(COMtilllMd) 


favored  graphical  teaching  aid.  In 
general,  the  presentation  of  phys¬ 
ical  concepts  of  machine  behavior 
could  be  improved. 

Examples  appear  frequently  in 
the  text;  they  serve  the  triple  pur¬ 
pose  of  illustrating  particular 
points,  providing  additional  sub¬ 
ject  material,  and  demonstrating 
typical  sizes  and  orders  of  magni¬ 
tude.  As  a  teaching  text,  the  book 
has  other  features.  It  has  a  plenti¬ 
ful  supply  of  problems  at  the  end 
of  each  chapter.  In  addition,  it 
has  instructions  in  the  appendix 
for  22  experiments  on  a-c  ma¬ 
chinery.  The  text  material  is  ap¬ 
parently  keyed  to  the  experiments 
to  such  an  extent  that  parts  of  the 
text  read  like  in.structions  for  labo¬ 
ratory  work,  rather  than  explana¬ 
tions  of  particular  topics.  Never¬ 
theless,  this  book  has  advantages 
for  the  busy  teacher  who  must  be 
concerned  with  the  combination  of 
class  work,  problems,  and  labora¬ 
tory. — Alexander  Kusko,  Depart¬ 
ment  of  Electrical  Engineering, 
Massachtisettn  Institute  of  Tech¬ 
nology. 


p  You  ftt  prtdM  poaitiQffiliif  el  Uni 
flioviiif  eoeloct  becovM  el  Mie 
Iwe  btoriwtt  Mppertief  the  rolet 
oiMieblv. 

I  Yee  ft<  teed  rifid  tecflifeels  be* 
‘e  oeete  Uity  ore  Moelded  iirttfrally 


SECTION 


’•  tlftoAce  tleeieet  before  MeWlet. 
Entire  retNleiiee  eirceM  h  on  lele- 
frol  port  el  Ike  bowliif. 

r  Yee  |tl  cscurote  lettlfif  end  re* 
Mtllfif  dee  le  onti-bockl^  iprlef 
In  conlect  teldt. 

r  Yee  tel  e  Ibie  reeeleftien  becoine 
•  el  Ike  lenfik  el  retiileiict 

ertie  In  Hie  tptrol  element 

k  Yent^lereftlstanceoelpiildlreclly 
le  preoertionel  le  iMi  rolotlon  wMk* 
In  ^.1  %  ef  Ike  lotel  retiilance. 
Every  peleniJenieler  it  eelomolk* 
oily  mockine  letled  for  llneo^ 
ol  101  petote. 


■  ORG  IQUIRMINT  DIVISION 

THE  GEORtiE  W.  BORG  CORPORATION 

-  JANISVILLI  •  WISCONSIN 


Measurements  at  Centimeter 
Wavelength 

By  Donald  D.  King,  Johns  Hopkins 
University.  Van  Nostrand,  327  pages, 
$5.50,  1952. 

This  is  an  excellent  book  for  people 
who  have  a  nodding  acquaintance 
with  the  properties  of  centimeter 
waves.  The  book  is  so  written  that 
should  more  theory  of  microwave 
propagation  be  needed,  more  than 
adequate  references  are  given  in 
each  chapter. 

Chapter  1  is  introductory,  outlin¬ 
ing  the  general  scope  of  the  mate¬ 
rial.  It  sets  the  limitations  in  the 
use  of  lumped  network  elements  and 
ordinary  electronic  devices  at  centi¬ 
meter  wavelength. 

Chapter  2  discusses  methods  of 
transmitting  power  at  centimeter 
wavelengths.  Two-conductor  trans¬ 
mission  lines  and  hollow  pipes  are 
correlated  and  normalized  trans¬ 
mission  formulas  are  explained. 
The  properties  of  the  more  common 
uniconductor  wave  guides  are  com¬ 
pletely  tabulated.  Transmission- 
line  charts  are  presented  along  with 
a  discussion  about  the  properties 


FEATURING 

Hermetically  sealed  quartz  crys¬ 
tal  holders  and  all  types  of  Hermetic 
Seals,  built  to  meet  critical  govern¬ 
ment  specifications. 

Hermetic  Seals  made  to  most  exacting 
standards  in  one  of  New  Jersey's  most 
modern  equipped  plant  with  latest 
manufacturing  facilities. 

Our  engineering  staff  is  ready  to 
serve  your  needs  promptly. 

Write  for  prices  and  complete  data  sheets. 


oCs  cJC.  Constantin  Co. 


Route  6  and  Franklin  Ave.,  Lodi,  N.J. 


July,  7952  — ELECTRONICS 


RECORDERS 


r'CO^O  Tif'f  COU*«r  QUAMIlt  A«tO  V.dGH' 


Mierodipl  ii  contused  ol  two  coficofi* 
tricoMv  mownltd  dioli  .  .  ,  oot  fof 
coundnf  inertmtfiH  ol  toch  tom  and 
th«  other  for  countins  lomi.  The  in* 
crementol  diot  hat  100  eqwol  divitioni 
ond  it  attached  lit'dly  to  the  thah  to 
there  it  no  bocklath.  Thus  the  contoct 
potition  it  mdicoted  to  on  irtdeied 
accuracy  of  1  part  in  1000.  Rotation 
it  continuous  in  either  direction.  There 
ore  no  ttopt  on  the  Microdial  ottembly. 


COMPACT.  ..  Microdiol  hot 
0.0.  at  Micropot .  . .  requiiet  no 
ponel  tpoce. 


ClIAR  RIAOINO  ...  Forced  fast- 
reodinf  tests  showed  only  1/90th  os 
many  errors  with  Microdfol  open  win* 
dow  ot  with  neil  most  leftble  dial. 
Turn  counter  distinfuishet  between  0 
and  10  turn  reodinfs,  and  occelerotes 
to  ovoid  confusion  on  rtodinfs  near 
intefral  turns.  Precise  reodinft  ore 
mode  from  lorjer  dial  with  moiimum 
seporotion  of  trodvotions  ortd  wide 
onfle  visibility. 


CONVINIINT.  .  .  delivered  com¬ 
pletely  assembled  with  diolt  tyn- 
cbroniied.  Eotily  mounted  in  o  few 
seconds.  All  dials  moy  be  locked. 


PAGE  ELECTRIC  COMPANY,  INC 

67  North  Second  Street  •  Beech  Grove.  Indioni 


15  BEEKMAN  ST..  N.  Y.  38,  N.  Y. 
worth  2-2044  and  COrllondt  7-0470 


MICROBIAL 


ActMted  by  OR  clectrkoi  impuha 
.  .  .  pp«rot«s  on  tbt  output  of  o  \ 
scoler,  pboto  tube,  limit  nsitch  or  any 
timilor  dovkt.  Records  counts  with  re* 
lotion  to  time  ond  quontity  on  o  roll  of 
topo  .  .  .  outomoticolly  resets  to  zero. 
tn  Rodrooctfvo  Resoorch,  it  soves 
precious  man  hours  end  results  in 
freoter  economy  ond  efficiency. 

In  Industry,  it  mointoins  o  permonent 
record  outomoticolly,  recording  produc* 
tion  ond  time  each  hour. 

Whotover  your  counting  problems,  our 
Engineering  Deportment  con  odopt  these 
Recorders  to  meet  your  particular  need. 

Write  for  interesting 
Booklet  SC34 


BOtO  IQUIBMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATiON 

JANISVILLI  •  WISCONSIN 


QUANTITY - QUICKLY  ■ 

//  RADIO  FREQUENCY 
i _  CONNECTORS 


O  Dage  specializes  in  the  manufacture 
of  the /■/■»/  in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef¬ 
ficiently  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


for  All  Yowr  Needs  to 

Radio  •  Electronic  •  Teiensioo 

Gm't  SpecificatiMi  •  Magnat  Wir« 

•  Hook-Up  Wira  •  Jacks — Plaas 

'nMne.ptostic  M«tife-C.re«k 

WL-Gtets  traM  •  Hordwara 
Nytoe  Jacket  m  Accosioriaa 

•  WiSrSobla  •  Vinyl  tslradad 

•  Guy  Wira 

•  Aluminum  Wire  Groda  Tubm* 


I'oar  Sperimt 
Mptmlm  Hmlled 
to  Tktm  StxoB  A 
Cloxe  TolermmeeB 


Cut  production  costs,  speed  operations,  by 
specifying  BIRNBACH  —  your  DEPENDABLE 
Source  of  Supply! 

COaPLETE  WAREHOUSE  STOCKS 
Writ,  fw  CtNH  SZ 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  RTTENTION 
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(D  Ideal  for  sub-panel  mounting  Isolates  tubes 
from  shock  and  vibration.  Mount  retains  com¬ 
pliance  from  minus  70°  to  plus  480°F.  Invaluable 
for  military  and  airborne  equipment. 

_ — 1 


Try  Rentier  for  Service-Tested 
"Hard-to-Get”  Components 


SILASTIC  RUIBER  SHOCK  MOUNTS 


d.slanxi  ""«•  monulactur.d 
«•  order.  Writ,  tor  quoto- 
tion.  .po.lfylna  olettrUol 
end  mechanical  choroctor- 
Utlcc.  Oeccribe  oppHcotion. 
He  eblisotlen. 


..•ai. elastic  components 


MINIATURE  TUBE  ClAMP 

(5^ Corrosion  resistant.  Holds  miniatures  in 
sockets  under  severe  conditions  of  shock  and 
vibration  without  restricting  air  circulation. 
Easy  to  insert  and  w'ithdraw  tubes.  Three  sizes. 

Homier  Company  Ltd. 

3101  Iryent  St.  San  Francisco  10,  Calif. 


S^ftce  /9/^  PIONEERS 


N  ElECTRONICS  AND  PLASTICS 


.  .  .  the  Hiqh  Speed  Coverinq  Department  winds  outer  cov¬ 
ers  oi  natural  or  synthetic  yams  over  Goto  Colls.  These  top 
Coil  with  cotton  quality  yams  position  and  hold  down  leads  according  to 

yarn  covering  specifications,  provide  electrical  insulation  and  physical 

protection.  Here  power  winders  and  expert  operators  insure 
maximtun  production  output  oi  the  highest  quality.  These 
modem  production  facilities,  plus  35  years  oi  experience,  combine  to  make  Goto 
Coils  the  first  choice  for  engineered  coils.  Coto-Coil  Company,  65  Pavilion  Avenue, 
Providence  5,  R.  I. 


Colo  Coils 


Here  at  Coto-Coil  •  •  • 


NEW  BOOKS  (centinMd) 

of  each  chart  and  a  key  as  to  which 
chart  is  the  best  for  a  particular 
type  of  problems.  The  physical  con¬ 
struction  of  transmission  guides  is 
treated  along  with  methods  of  sup¬ 
pressing  reflections  due  to  physical 
supports.  Matching  sections,  baluns, 
switches  and  attenuators  are  pre¬ 
sented. 

Chapter  3  discusses  the  devices 
used  for  converting  high  frequency 
power  to  power  at  frequencies  more 
amenable  to  measurement  with  in¬ 
struments.  Bolometers,  thermo¬ 
couples,  load  lamps,  crystals,  elec¬ 
tron  tubes,  barreters  and  their 
associated  circuitry  are  described. 
Methods  of  coupling  these  com¬ 
ponents  to  lines  and  guides  and 
ways  of  calibrating  the  system  as 
a  detector  are  given.  Wattmeters, 
attenuation  and  noise  measure¬ 
ments  terminate  the  chapter. 

Chapter  4  covers  the  measure¬ 
ment  of  frequency,  wavelength  and 
wave  form.  Comparison  with  the 
harmonics  of  a  known  frequency, 
tuned  resonant  circuits  (lumped 
and  cavities)  and  measurement  of 
velocity  are  used  for  frequency 
measurements.  Methods  of  pano¬ 
ramic  displays  are  given.  The 
methods  of  measurement  are  com¬ 
pared  in  a  table  which  gives  the 
limitations  of  each. 

Chapter  5  presents  the  more  com¬ 
mon  centimeter-wave  generators. 
Methods  of  modulation  and  stabili¬ 
zation  are  discussed.  Tests  on  oscil¬ 
lators  are  outlined.  Frequency  pull¬ 
ing  due  to  loading  is  discussed. 

Chapter  6  covers  impedance 
measurement  by  means  of  lines, 
bridges  and  combinations  of  the 
two.  Standing-wave  or  resonance 
ratios,  curve  width  and  multiple 
fixed  probes  are  used  on  lines. 
Lumped  as  well  as  wave  guide 
bridges  are  used  as  impedance  com¬ 
parator  devices.  Measurement  of 
dielectric  properties  is  accomplished 
by  using  wave  guides  and  resona¬ 
tors. 

Chapter  7  describes  methods  of 
measuring  antenna  fields.  The 
basic  construction  of  the  equipment 
for  making  such  measurements  and 
its  properties  are  discussed  in  some 
detail. 

This  book  fills  the  need  of  those 
who  wish  to  learn  the  general  tech¬ 
nique  of  centimeter-wave  measure- 
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ELECTRONICS 

INCORPORATED. 


WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 


NEW  BOOKS  {coii«ii»ed) 

merits  without  wading  through  a 
sea  of  introductory  words  and 
mathematics.  The  pertinent  facts 
are  well  presented.  No  words  are 
wasted.  There  is  no  unnecessary 
mathematical  manipulation.  Suffi¬ 
cient  references  are  given  for 
the  reader  who  wishes  more  de¬ 
tail. — Charles  A.  Hachemeister, 
Brooklyn  Polytechnic  Institute. 


available  for 
Immediate 
shipment 


THUMBNAIL  REVIEWS 


Calibratio.v  op  commercial  ra¬ 
dio  FIPRJD-STRBNOTH  METE31S.  By 
Prank  M.  Greene,  National  Bureau  of 
Standards,  Circular  517,  5  paKes,  10  cents, 
Oovemraent  Printing  Office,  Washington 
25.  D.  C.  Describes  standards  and  meth¬ 
ods  used  In  calibrating  meters  In  the  range 
10  kc  to  300  me. 


RECEPTACIE  SlUO 

SMRE  I4S-0  SMKE  IBT-O 


SUB-MINIATURE 
—  REGANGUUR  — 

'SMRE" 

CONHEGORS 


RADIO  A.MATEUR'S  HANDBOOK.  29th 
Edition.  American  Radio  Relay  League, 
West  Hartford,  Conn.,  1951,  $3.00.  784 

rage.'«,  93  charts,  459  tube  base  diagrams, 
5  basic  formulas.  This  hardy  perennial 
continues  to  grow.  This  new  edition  con¬ 
taining  material  published  In  QST  during 
the  past  year  involves  new  gear  and  up-to- 
date  modiflcatlons  of  older  radio  equip¬ 
ment.  plus  history,  basic  theory  and  a  vast 
quantity  of  data  useful  to  all  practicing 
radio  people. 

AN  ADHESIVE  TAPE-REBISTOR  SYS¬ 
TEM.  Bv  B.  L.  Davis.  National  Bureau  of 
Standards,  Circular  530,  83  pages,  30  cents, 
1952,  Government  Printing  Office.  Wash¬ 
ington  25,  D.  C.  Complete  description 
of  NBS  development  of  carbon-fllm  re¬ 
sistor  In  form  of  adhesive  tape  as  a  use¬ 
ful  component  In  the  miniaturisation  pro¬ 
gram.  Description  of  ovens,  switching 
equipment,  recorder  for  life  tests  and  data 
on  each  of  the  carbons  studied  plus  sources 
of  supply  are  included. 

TRAITE  D'ELDCTRICITB  THEX>RIQUB : 
Vol.  1,  Electrostatics.  By  Marc  Jouguet. 
Gauthier-VIllars.  Paris;  359  pages,  $11.78, 
1952.  First  of  what  promises  to  be  several 
volumes  of  a  profound  and  rigid  analysis 
of  all  electrical  theory. 


MONOBIOC*  CONSfRuenON  eliminalst 
unneceitary  creepoge  pnthi,  nwittwrs  and 
dust  petkstt  and  previdat  stranger  melsUd 
parts. 

MOtOfO  MHAMINl  BOOItS  lin  occerdance 
with  Mil -91 4al  — mineral  filled  — are 
fungus-preef  and  pravide  mechanical 
strength  as  well  as  high  arc  and  dielactric 
resistaiKe. 

CONTACTS  and  GUIOfS  are  precision  ma¬ 
chined:  pins  Irem  brass  bar  IQQ-M11I 
and  sachets  frem  spring  tamper  phespher 
brenie  bar  IOQ-B746al.  They  ore  geld 
plated  ever  silver  far  censistent  lew  can- 
tact  resistaiKe,  reduction  ef  cerresion  and 
aid  in  soldering. 


EILBi'TRICAL  ENGINEERING.  Volume 
1,  Direct  Currenta  By  Chester  L  Dawes. 
McGraw-Hill  Book  Co..  738  pages.  $7.00, 
1952.  For  the  beginning  student  of  elec¬ 
trical  engineering,  a  new  edition  Includ¬ 
ing  recent  developments  In  applied  elec- 
trlaal  science ;  electrical,  magnetic  and 
physical  phenomena. 


INDl’STRIAL  CARBON  A  GRAPHITE 
PRODUCTS.  A  vest  pocket  handbook  ^v- 
Ing  properties  and  dimensions  of  carbon 
and  graphite  electrodes  of  all  sorts.  Na¬ 
tional  Carbon  Company,  30  Blast  42  St., 
Now  York  17.  N.  Y. 


RADIOTELEPHONE  LICBSNSE  MAN¬ 
UAL  By  Woodrow  Smith.  Editors  and 
Engineers,  Ltd.,  Santa  Barbara,  Calif., 
1952,  197  pages,  $3.75.  Answers  are  given 
to  questions  taken  from  the  latest  PCC 
Study  Guide  for  Elements  I  through  IV 
as  preparation  for  all  grades  of  com¬ 
mercial  radiotelephone  license.  An  ap¬ 
pendix  gives  formulas,  Q  signals,  mis¬ 
cellaneous  abbreviations  and  excerpts  from 
laws  and  regulatlona  No  questions  on 
radlotelegrapn  operating  practice,  ad- 


SMRE  HOOD  SIZES  VARY 
TO  FIT  THE  RESPECTIVE 
CONNECTORS  ABOVE. 


SUBCONTRACTING  FOR  DEFENSE. 
Chamber  of  Commerce  of  the  United 
States,  Washington,  6,  D.  C..  38  pages. 
1952,  504.  A  how-to  pamphlet  on  getting 
subcontract  orders  on  the  vast  number  of 
Items  which  go  Into  defense  end-products. 


GLENBROOK,  CONN.,  U.S.A. 

West  Ceott  Branch; 

1729  Wilikirs  Blvd.  Soete  Monica,  Calif. 


CORRECTION.  By  error,  the  price  of 
“High  Frequency  Transmission  Lines”  by 
WIlTls  Jackson,  published  by  John  Wiley 
A  Sons,  Inc.,  was  stated  in  May  1952 
Elbotroniob  to  be  $0.75  whereas  the  cor¬ 
rect  price  Is  $1.75. 
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potentiometers 


Linear  and  functional  output, 
rugged  construction,  bait  bearings, 
small  size,  low  torque, 
syncro^type  mount. 


Push-pull  motion,  linear  and  functional 
output,  high  resolution, 
rectilinear  potentiometer. 


Functional  and  linear  outputs, 

coils  independently  adjustable, 
variety  of  flexible  assemblies. 


Linear  output,  minimum  torque, 

potentiometer  and  selsyn  outputs, 
most  ultra  sensitive  of  them  all. 

These  potentiometers  are  available  In 
a  variety  of  resistance  values 
and  circuits.  For  details  on  these 
and  other  fine  instruments,  write: 


a.M.«IANIIMI  A  CO.,MC 

Pasadena  1,  Calif. 


Giannini 


Networks 

Dear  Sirs: 

In  the  January  1952  issue  of 
Electronics  appeared  an  article  by 
Mr.  Peter  G.  Sulzer  (p  95,  “Single- 
Band  Audio  Generator”)  in  which 
reference  is  made  to  an  R-C  net¬ 
work  (reference  8,  p  97)  that  “. . . 
has  been  described  in  the  German 
and  Japanese  literature,  but  suit¬ 
able  reference  is  not  available”. 

On  page  66  of  the  January  1945  i 
issue  of  the  Proceedings  of  the  IRE, 

I  give  my.self  credit  for  having  de¬ 
veloped  the  circuit  (network  E, 
Fig.  1  in  Mr.  Sulzer’s  paper). 

As  the  development  of  this  net¬ 
work  is  a  rather  simple  matter  it  is 
possible  that  someone  else  found  the 
circuit  before  I  did.  Such  a  thing, 

1  understand,  happened  in  the  case 
of  the  Ginzton  and  Hollingsworth 
network  (Sulzer’s  reference  3). 

On  the  other  hand,  the  Sulzer  , 
network  can  be  readily  shown  to  be 
an  unsymmetrical  twin-T  network 
which  may  be  transformed  into  an 
equivalent  pi.  Examination  of  the 
resulting  impedance  equations  do 
not  seem  to  throw  any  light  as  to 
the  manner  in  which  the  network 
meets  these  conditions.  Use  of  the 
approximations  (according  to  Mr. 
Sulzer’s  circuit  constants)  R  >> 

’  R,\  R,  >>  R,\  R,  =  R,  does  not 
'  give  any  additional  information. 

;  The  question  arises  as  to  the  desir¬ 
ability  of  a  network  that  does  not 
lend  itself  to  design  by  means  of 
,  pencil  and  paper. 

Brauuo  Dueno 

Physics  Department 
Universidad  de  Puerto  Rico 
1  Mayaguez,  Puerto  Rico 

(I2dltor’5  Note:  Spare  limitations  forced 
us  to  omit  Dueno’a  elegrant  mathematical 
verification  of  his  contentions  as  outlined 
j  above.) 

Audio  Generator 

Dear  Sirs: 

Sergeant  H.  B.  Kendall,  of  the 
Royal  Canadian  Air  Force  Station 
at  Clinton,  Ontario,  has  called  to 
my  attention  an  error  that  appeared 
in  one  of  the  figures  in  my  recent 
article,  “Single-Band  Audio  Gen¬ 
erator”  (Electronics,  p  95,  Jan. 
19.52). 

In  Fig.  2C  and  2D  the  vestor 
E,  should  be  drawn  downward  and 


•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAFTSMEN 

•  PHYSICISTS 

Wbsting^ouse 

offers  you 

SECURITY  AND 
OPPORTUNITY 

EE’s  and  ME’s  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency’  Headng 

•  Medical  and  Industrial  X-rav 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Elearonic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 

Check  These  Outstandine  Benefits: 
Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

Send  resume  of  experience  and  edu¬ 
cation  to:  Manager  of  Industrial 
Relations,  Westinghouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 

If  you  ora  using  your  greatest  skill 
in  o  defense  industry,  do  not  apply. 

you  CAN  Bf  SURE. ..IP  IT^ 

\^stinghouse 
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'  HERMES,  Inc.  13-19  University  Place,  N  Y.  3,  N  Y, 
In  Canada:  359  St.  James  St.,  Montreal 

World  I  Lorqesf  Morjulocturer  of  Portable  Engraving  Machinei 


WAXES  ^Siv/Ai^  COMPOUNDS 


CORD  &  WIRE  CO. 

4723  Montrose  Avenue 
CHicogo  41,  Illinois 


development' 
and  production 


BASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 


SMALL  UNITS 


SMALL  SIZES 


CLOSE  TOLERANCES 


Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bare  or  enamelled. 


Further  detailt  upon  requett. 


Send  for  Booklets 
I-S29  —portable  model 
H-29  —heavy  duly  model 


METALS  CORPORATION 

228  East  4Sth  Street,  New  York  17,  N.  Y. 
Murray  Hill  7-1594 


NEW  HERMES,  Inc.  13-19  University  Place,  N.Y.  3 

CANADA:  359  St.  James  St.,  Montreal 


•  The  only  portable  machine  which 
reproduces  1_5  sizes  from  one 
master  alphabet. 

•  The  only  one  with  adjustable 


copy  holding  slides  for  multiline 
engraving  in  one  set-up. 

•  Self-centering  holding  vise  for 
nameplates. 


of 


The  Runzel  Lab- 
J  oratory  1  n  s  u  r  e  e 

that  every  inch  of 
Runzel  wire,  cord 
and  cable  la 
thoroughly  tested  before  shipping. 
Your  wiring  needs  in  hook-up, 
lead-in,  shielded  wire  and  corda 
speaker  cords  and  ail  types  of  In¬ 
sulated  wire  products,  in  almost 
endless  variety  of  colors,  sizes  and 
si>eciflcations,  are  available  from 
this  centrally  located  plant. 

.  WHITE  ton 
L  sAAtfUS 


INSULATING 
FUNGUSPROOFING 
MOISTUREPROOFING 
HEAT  CONDUCTING 


SEALING 

DIPPING 

POTTING 

IMPREGNATING 


Developed  and  produced  for  manufacturers  of  elearonic  components 
and  other  elearical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recommendations. 

BIWAX  CORPORATION  SKOKIE,  ILLINOIS 
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4  continued) 


HF  VHccuttnemeHt 

TfMci  67  TERMALINE 
DIRECT-READING  R-F  WATTMETER 


to  the  right,  and  the  markings  of 
Ec  and  Eu  should  be  interchanged. 
These  changes  do  not  alter  the 
explanation  in  the  text. 

Peter  G.  Sulzer 

Ionospheric  Research  Hection 
Central  Radio  Propagation  Laboratory 
National  liureau  of  Standards 
D.  C. 


30  me  to  500  me 

{to  1000  me  if  spstifisd) 


50  ohms 


Triplo  Range  0-25  watts 
0-100  •• 
0-500  ” 


More  on  Phase 

Dear  Sirs: 

The  article  by  John  L.  Glaser 
entitled,  “Accurate  Phase  Differ¬ 
ence  by  Lissajous  Figures”  (ELEC¬ 
TRONICS,  p  206,  Mar.  1952)  leads 
me  to  mention  still  another  method 
of  determining  phase  angle  be¬ 
tween  two  sinusoidal  voltages  of 
the  same  frequency.  The  method 
is  so  obvious  that  it  might  be 
overlooked.  The  accuracy  possible 
with  this  method  is  particularly 
good  for  values  of  phase  angle 
around  90  degrees,  so  that  it  might 
very  well  supplement  the  methods 
mentioned  in  Glaser’s  article. 

The  horizontal  and  vertical  am¬ 
plifications  are  adjusted  so  that  the 
ellipse  is  tangent  to  a  pair  of  ver¬ 
tical  lines  distant  2X  apart  and  to 


Type  N  Input  Connector 
{Adopter  lor  Pl'259  svpplisd)  ^ 

•  Model  67  is  a  larger  type 
Wattmeter  chan  the  well-known  AN-ME- 
11  U  (our  Model  611)  R-F  Wattmeter. 
Specihcally  designed  for  hxed'seation  trans¬ 
mitters  to  500  watts  output,  it  may  be  used 
nicely  on  low  range  for  mobile  gear.  Pro¬ 
vided  with  an  aluminum  cased,  shock- 
mounted  meter.  Model  67  is  as  simple  to 
use  as  a  DC  voltmeter.  Now  in  general  use 
throughout  the  industr> .  term  ALINE  Watt¬ 
meters  may  be  depended  upon  for  fast, 
accurate  and  repeatable  power  readings. 


NON -RADIATING 

. . .  Accuracy  —  5% 

RUGGED  CONSTRUCTION 

...Sixe-17''x9'x6* 
Wght.— 30  pounds 


xcose 


HUGHES 

J?esearc^  and Development 
Zalorato/ies 

invites  in^umesjrom 
Zhgineers  andPj^sicists 

Culver  City,  Zos Angeles  County,  Qil^^-nta 


Ycos  e 


Add'Uonal  method  for  mooiurinq  phase 
between  sinusoidal  voltages  with  maxi¬ 
mum  accuracy  around  90  degrees 


a  pair  of  horizontal  lines  distant 
2y  apart  as  shown  in  the  accom¬ 
panying  diagram.  Then  the  dis¬ 
tances  from  the  coordinate  axes  to 
the  points  of  tangency  are  X  cos 
6  and  Y  cos  6  as  shown. 

If  the  positive  x  and  y  directions 
are  to  the  right  and  up  as  shown 
then  0  is  the  angle  by  which  the 
.Y  signal  laps  the  Y  signal.  For 
6  equals  zero  the  ellipse  degener¬ 
ates  into  a  straight  line  in  the 
first  and  third  quadrants.  With  in¬ 
creasing  6  the  axes  of  the  ellipse 
rotate  clockwise.  At  0  equals  90 
degrees  they  are  horizontal  and 
vertical.  With  increasing  9  the 
clockwise  rotation  continues  until 


ASSURANCE  IS  REQUIRED  THAT  RE-LOCATION  OF  THE  AFRLICAMT 
WILL  NOT  CAUSE  OISRURTION  OF  AN  URGENT  NILITART  PROJECT. 
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at  6  equals  180  degrees  the  ellipse 
becomes  a  straight  line  in  the 
fourth  and  second  quadrants. 

The  average  of  four  values  of  cos  I 
0  may  be  used  for  any  ellipse  to  j 
improve  the  accuracy  in  determin-  i 
ing  e.  j 

Justification  for  the  method  is  ^ 
easily  provided  by  considering  the 
projections  of  two  rotating  vectors  , 
of  lengths  1'  and  .Y  separated  by  j 
phase  angle  6.  When  one  is  pro-  ^ 
jected  true  length,  say  X,  the  pro¬ 
jection  of  the  other  is  Y  cos  6.  This 
gives  one  point  of  tangency  on  the 
ellipse.  Vice  ver.sa  for  the  other 
tangent  point. 

E.  E.  Weibel 

l*rofe9it(}r  of  tfechanical  Engineerino  \ 
Vnix'fraity  of  f'olorado 
Boulder,  f’o(ora4o  i 


Military  Justice 

Dear  Sirs: 

In  the  March  issue  of  Electronics  ' 
there  appeared  some  paragraphs 
(Industry  Report,  p  16)  entitled 
‘‘What  Happens  to  Drafted  En-  j 
gineers?”  There  are  some  glaring 
errors,  or  rather  omissions  in  this  ^ 
piece  that  I  feel  bear  illumination  i 
because  of  your  widespread  circu-  ‘ 
lation  throughout  the  industry  and 
the  possible  misconceptions  that 
might  be  formed,  and  because  I 
have  yet  to  read  an  article  on  en¬ 
gineers  in  service  in  any  publication  ; 
which  accurately  portrays  the  situ¬ 
ation.  I 

The  picture  you  paint  of  OCS  is  | 
quite  accurate  as  far  as  it  goes. 
But  it  implies  that  OCS  grads  are  ' 
utilized  in  technical  endeavors.  To 
quote  your  context,  “.  .  .  receive 
assignments  in  line  with  their : 
civilian  occupations.”  Nothing  could  ! 
be  further  from  fact.  Upon  receiv¬ 
ing  his  commission,  the  new  2nd  , 
lieutenant  is  placed  upon  the  near¬ 
est  boat  to  the  Far  East.  He  might 
delay  his  departure  thirteen  weeks 
by  undertaking  more  extensive 
training  in  a  particular  field  (radar, 
radio,  wire,  photo).  Or  he  might 
possibly  be  sent  to  Germany.  But 
in  any  case,  he  winds  up  as  an 
administrative  officer,  usually  in  a 
signal  company  or  service  company, 
or  if  he’s  exceptionally  lucky,  in 
a  signal  repair  depot.  I  have  yet 
to  hear  of  the  need  for  an  en- 


DO  M0R[  IK  LESS  SPACE! 


AMt.  a  ruftatf  4M 

cyela  eliaapf .  •  valt.  Will 
witlittaM  lOG  vibratlaa 

•faratlnf,  SM  a«N<a»tr- 
atif»t  anil  tan  bn  Mtn4  rn* 
MaWt  nntr  tnmanratamt 
nf  — 7«C  ta  IMC.  This 
cbnfpnr  Nm  a  pbann  laa 
nf  §5*  bntwnnn  tbn  tfrtvn 
vnitaan  ani  tbn  tanart 
wnvn  nntpnt.  Aainttntf  far 
3M  tn  420  cycint.  can  bn 
npnrataO  nwnr  rnneb  wlOtr 
rantna.  Tbn  rational  nnltn 


ImpnOancn.  HaraMtleally 
•nalnO.  bnilt  in  anenrO- 
anna  with  nxantinf  Mill- 
tary  tancHMatlant  anO 
aOiattnO  pmalanly  tn  vary 
eintt  tnitrannnt.  Can* 
itrnntaO  par  AN-C«I9. 
tniplayt  illlaana  tbaefc 
laanntina,  tllleana  flatt 
intniat'an  far  mailniaa 
•tabillty 


For  more  them  five  years, 
AIRPAX  has  blazed  a  trail 
in  the  chopper  and  minia¬ 
ture  power  supply  field 
which  is  now  clecaly 
marked  by  acceptance  in 
the  nation's  most  promi¬ 
nent  electronic  concerns. 
Phone,  wire  or  write,  we 
can  offer  field  proven  ex¬ 
perience,  reliable  units, 
quick  sample  delivery 
and  volume  production  to 
meet  your  s^edules. 


A702  hunt  Saty 
nlnlatvra  400  ejrtia  vtbra- 
tar  lanartar.  tpatHteally 

OaaltaaO  ta  aparata  400 
eytia  ayra  walart.  Tbn 
namlaiF  ratinf  It  110 
vaitt.  M  want,  bnt  It  will 
Oalhar  45  watta  far  tbart 
dnty.  Matt  nwtart  rtanirt 
pawtr  faetar  tarrattlaa  at 
wibratar  laaOt.  tbit  waOtl 


tmall  aiatart.  DItantt 
yanr  applltatlan  wHb  a«tr 
tnflaaarlao  Oapartwaat. 
tbm  may  OaO  It  vita  ta 
maaa  tbanfat  ta  ataam- 
maOata  yanr  ImO.  Will 
aparata  at  laaiparatnrat 
OawB  ta  —TOC.  np  ta  05C. 
tan  ba  tnbiattaO  ta  via- 
laat  vlbratfan.  attaltra- 
tiaa  aaO  tbaali.  Caai- 
plataly  barwttltally 
•aalaO.  Walfbt  I  lb..  5  at. 
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FLUXES 

SODtRING  \ 
BRAZING  I  WEIOING 

_ 1  I  CO.I«< 


WALKIE  RECORDALL 


FM  MODULATION  METER 


Mcoturct  moiimum  modulation  dc«iotion 
on  mobilc-sytttm  FM  trontmittcn.  oM  fre- 
9u«nci*».  25  to  200  mC  Pfic*  $240  00 


LAMPKIN  LABORATORIES,  INC 

BRADINTON,  FLORIDA 


EISLER 


MonuFocturei  Complete  Equipment  foi 


SPOT  WELOtRS  E.eiti'C  tor  ’4  to  250  KVA 
TCtfVlSON  TLiBE  glass  WORKING  EQUIPMENT 
transformers  SpociQl  ond  Stoodord  Types 
incandescent  lASAP  Monutocturing  Equipment 
flUORFSCftKT  TgBE  MonutOEturinq  Equipment 

•  NEON  SIGN  makers  equipment 
Electron  C  EQjiPmENT.  Vocuum  Pump  etc 
T  G.  ASS  SLICING  ond  Cutting  mochmcs  tor  loborotory 
.It  ENC-fNEERiNGCO  Inc  7Sl  So  I  ‘-t  Ne.-Q'W3 


CONTACTS 


gineer’s  talents  in  any  of  these 
places. 

Incidentally,  if  your  engineers 
have  college  degrees,  they  are  eligi¬ 
ble  for  direct  commissions.  This 
has  the  advantage  of  eliminating 
twenty-two  weeks  of  OCS,  but  the 
ultimate  assignment  is  still  the 
same — administration. 

On  the  other  hand,  what’s  hap¬ 
pening  to  the  EM  (enlisted  man) 
who  was  an  engineer  in  civilian 
life?  Believe  it  or  not,  he  is  get¬ 
ting  a  break.  A  great  many  of  the 
electronics  people  are  being  sent 
to  Ft.  Monmouth,  New  Jersey, 
where  the  majority  are  working  in 
SCEL  (Signal  Corps  Engineering 
Laboratories)  on  research  and  de¬ 
velopment  projects.  But  lo,  the  poor 
officer — he  sees  SCEL  only  on 
guided  tours;  guides,  by  the  way, 
are  EM’s. 

This,  gentlemen,  is  the  picture  as 
seen  through  the  eyes  of  a  young 
engineer  who  is  a  mere  corporal 
(said  rank  attained  on  the  basis 
of  military  proficiency — not  tech¬ 
nical  ability'',  all  means  check 
mv  statemert'’.  T  hope  this  letter 
will  cause  you  to  do  so.  Print  it  in 
Backfalk  if  you  think  it  worthy  but 
don’t  advise  unsusnectine  oeople  to 
get  into  Signal  Corns  OCS.  You’re 
doing  them  a  terrible  injustice. 

Corporal 

fiifjnnl  Corpa 


FOR  THE  FIELD  OF  ELECTRONICS 


TOF  QUAUTY 
PRICED  LOWER 


Bobbin,  spool,  form,  loyor,  Intorloorod, 
intsrwovsQ  typos.  Mado  of  ony  matsriol, 
any  f:nLsh,  for  any  application. 

Send  blue-prints  ond  speciiicotions 
lor  prompt  quototion. 


Rust-proof  line  alloy  with  GRC't  roeoMod-wint 
fInfor-Brip.  All  commerclaJ  inithei.  all  popular 
thread  Riaet.  Special  thread*  or  untapped  wlop 
nuts:  tpeeial  deeipn*  to  order. 

nVtte  t/xfey  for  nemptee 
I  and  prVee — end  eemporat 


West  Main  Street 
Plantsville,  Conn. 


100  Wiliew  Ave..  N.  Y.  S4  •  Phone:  MO  5-7400 


ELECTRO  PLATING 


SPECIAIISTS  IN 

Silver,  Cadmium  A  Zinc 
Barrel  Plating 


Electronic  Reseorch,  Develepinenf  A 
Frodnetion  Prime  4  Sttbcentrocting 

Highly  qualified  ataff  apeclalizlnR  In 
Underwater  Sound  Enrlneerinp:  (Sonar, 
etc.).  Radio  Communication  (HP.  VHP 
Radar,  etc.).  St  Air  Sound  Equipment. 

Interested  in  cooperatinc  with  U.  S. 
electronics  firms  in  development  work, 
licensed  manufacture  and  representation 
in  Europe:  willing  license  own  patents  In 
U.S.A.  (Radar.  Sonar  Underwater  Sound¬ 
ing.  Ships  Radio). 

U.  S.  R«p.: 

American  and  Foreign  Enterprises,  Inc. 

S21  Fifth  Avmiu*  New  York  17,  N.  Y. 


Iridite  and  Cronak 
Processes 

fe  Govornmtnf  Spaclfrcofions 
Govornmtnf  Cfiifitd 


EVEREADY 


Shorted  Turn  Indicator 

for  unBouBtod  ooU, 

,  MODEL  10IC  BULLETIN  42 

HUNTINGTON  BEACH,  CAUF. 


- EL-TRONICS,  INC. - 

Rasearc!)— Development— Manufacturi 

A  single  unit  to  lorgo  production  guantitios. 
Spociolists  in  Noclcor  Instrumonts,  Tost  Equip¬ 
ment  ond  Instrumontotien 

Send  for  froo  Rouimo  of  our  focHHIoi 
2$57  N.  Howard  St.  Phlla.  S3,  Pa. 

_ GArOsId  S-2t2«  _ 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

receivers — test  equipment 
tronsmitters— controls 
sub-ossemblies 

TELETRONICS  LABORATORY,  INC. 
Wostbury,  L.  I.,  N.  Y.  Wostbury  7-102t 


(E}ditor*R  Note:  The  above  letter  ex- 
presnes  a  viewpoint  different  from  that  of 
most  service  personnel  in  letters  to  this 
office.  As  far  as  we  can  determine,  the 
true  officer  experience  lies  somewhere  be¬ 
tween  that  outlined  In  our  original  article 
and  the  .situation  de.scrlbed  above.  Since 
we  have,  in  the  Corporal’s  letter,  docu¬ 
mentary  proof  that  there  is  at  least  one 
enlisted  man  who  is  satisfied  that  hts 
civilian  talents  are  being  used,  we  must 
conclude  that  progress  is  being  made. 
May  the  trend  continue.) 


Cootiououa,  pemuuMOt.  Indcied  recordlnf,  up  to  4 
hrs..  ooljr  3c  br.  InsiAOtAneous,  permBomt  pUybAck. 
Picks  up  MUDd  up  to  60  ft.  Records  coofwenced,  lec¬ 
tures,  dictaUoo.  2-wsy  phone  A  asles  talks:  while 
wsiklns,  riding  or  dying.  Records  In  cloeed  brl^csife 
with  ''hlddeii  mike"!  Write  for  Dotallod  Literature. 


TRANS-WIND  CO. 

ReMsreh— Deveio::ment — Manufacture 
Master  Precision  Potentiometers  4  Ferro-magnetic 
Components. 

Single  units  4  limited  production  of  Transformers, 
Reactors.  Magnetic  Amplifiers  our  specialty. 

Master  potentiometers,  linear  4  non-linear,  sinalo 
4  multiturn,  designed  4  constructed.  Linoarlty 
better  than  .01**. 

603  Amboy  Street  Brooklyn  12,  N.  Y. 


Sub-Contracting 

for  Military  &  Commercial 

•ub-ossemblies  •  test  tquipniont  •  rqcqhfqrt 

MICHEL  MANUFACTURING  CO. 

227  North  Wotor  Milwoukoo,  Wiaconsim 


Transistor  Supply  Increases 

In  the  item  entitled  “Transistor 
Supply  Increases,”  appearing  on 
page  10  of  the  June  issue,  the  table 
containing  production  and  delivery 
figures  was  based  upon  information 
presented  by  Lt.  Col.  William  F. 
Starr  but  also  contained  other  data 
gathered  by  the  Editors.  The  text 
of  the  item,  as  well,  contained  data 
gathered  from  several  sources. 
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SEARCHLIGHT  SECTION 


DC IV  ON  THE  NATION’S 
IILLl  CLEARINGHOUSE 


flHQIRtlPS 

MORE  THAN 
4,000  TUBE  TYPES 
MORE  THAN 
10,000,000  TUBES 
LEADING  BRANDS 


AMPEREX  •  BOMAC  •  CHATHAM  •  CETRON 
DUMONT  •  EIMAC  *  FEDERAL 
GENERAL  ELECTRIC  •  HYTRON  •  INDUSTRO 
LEWIS  &  KAUFMAN  *  MACHLETT 
NATIONAL  •  NATIONAL  UNION 
NO.  AMERICAN  PHILIPS  ■  PHILCO 
RAYTHEON  *  R  C  A  •  SYLVANIA  •  SPERRY 
TAYLOR  •  TUNG-SOL  •  UNITED 
WESTERN  ELECTRIC  •  WESTINGHOUSE 

TUBE  TYPES 

RECEIVING  •  SUBMINIATURES  •  CRT 
TRANSMiniNG  *  SPECIAL  PURPOSE 
CRYSTAL  DIODES  •  GLOW  MODULATOR 
GAS  PRESSURED  MEASURING 
STROBOTRONS  •  TR  B  ATR  •  ROCKET 
MAGNETRONS  •  KLYSTRONS  •  THYRATRONS 
FLASH  >  PHOTRONS  •  PHOTOTUBES 
KENOTRONS  •  IGNITRONS  •  PHANOTRONS 


State  Labs.  Inc., 

"The  Natian'f  Clearing  Haute  for 
Electronic  Tubes/'  is,  today,  the 
world's  largest  organization  special* 
izing  exclusirely  in  buying  and  sell¬ 
ing  electronic  tubes  and  crystals. 

Purchasing  agents  of  leading  com¬ 
panies,  distributors,  ond  monufoctur- 
ers  in  every  industry— are  depending 
on  State  Labs  Inc.  for  their  needs  on 
electronic  tubes,  large  or  small. 

Through  our  "clearing  house"  serv. 
ice,  you  ore  often  oble  to  buy  your 
tube  requirements  below  distributors' 
prices  .  .  .  even  below  the  manufac¬ 
turers'  prices.  You  buy  at  the  true 
market  value— determined  by  trained 
electronic  tube  specialists  maintaining 
a  constantly  changing  record  of  prices 
and  inventories  throughout  the  nation. 


fftOItt  ffOCK 


AS  THE 

MAN-POWER 

SHORTAGE 

lecomes  more  acute_T 

You  may  be  facing  the  prob¬ 
lem  of  finding  enough  engi¬ 
neers  or  highly  technical  men 
to  keep  your  production  up  to 
the  new  demands  growing  out 
of  the  defense  effort. 

In  a  recent  advertisement,  one 
of  the  leading  aircraft  manu¬ 
facturers  restated  a  well- 
known  but  seldom  practiced 
principle:  "a  trained,  experi¬ 
enced  engineer  in  one  spe¬ 
cialty  can  be  retrained  in  al¬ 
most  any  other  engineering 
specialty  with  a  minimum  of 
time  and  effort  expended". 

Engineers  follow  with  intense 
interest  the  publication  de¬ 
voted  to  their  particular  field. 
And  so  they  are  gathered  into 
convenient  groups  whenever 
you  wish  to  reach  them  —  as 
readers  of  America's  industrial 
publications. 

Let  us  help  you  select  the 
proper  publications  in  order  to 
reach  just  the  type  technical 
men  you  need. 

Clattifierf  Arfveriising  Division  j 

McQRAW.HILL  PUBLICATIONS 

330  W.  42nd  St.  | 

N.  Y.  36,  N.  Y.  i 


FRE£!  WEEKLY  MARKET  GUIDES 

.  .  .  gathered  from  hourly  quotations  and 
from  over  1,000  sources.  Each  week  you 
receive  o  compilation  of  availability  and 
prices  of  the  tube  inventories  of  the  nation. 

Helps  you  pay  the  least  when  buying— get 
the  most  when  selling.  Send  for  this  free 
service  today  I 


Slate  |;ibs  [iie. 


ADDRESS:  37  East  28th  Street,  New  York  16,  N.  Y.,  U.  S.  A. 
PHONE:  Murray  Hill  3-9802  WIRE:  STATE  LABS,  WUX,  N.  Y. 
TELETYPE:  NY  1-1807  CABLE:  STATELABS 
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,  Development 

Engineer 

j  I 

:  We  have  on  opening  for  on 

experienced  Engineer  to  de- 
I  velop  loborotory  quolity  elec- 

,  tronic  test  equipment. 

'  This  position  requires  both 
I  procticol  ond  theoreticol 
I  I  obility  ond  only  those  with  o 

I  I  reol  interest  ond  optitude 

I  ,  should  opply. 

I  I  We  ore  o  stable,  well-es- 
toblished  smoll  firm,  locoted 
'  in  0  desirable  residentiol 

j  oreo.  Our  loborotory  is  mod- 

^  era  ond  well-equipped.  You 

j  I  will  find  on  outlet  for  oil 

I I  your  talents. 

j  ’  H»at0  nmd  rMume 

and  Mlery  rtitrin- 
I  ments  to  Dlncior  ot 

I  Oavafopment. 

I  BOONTON 

RADIO  GORP. 


Intervale  Road 
Boonton,  New  Jersey 


NEW  PRODUCTS  WANTED 


I  tf«VlM  tr  eBWRtMW 


tifnftj  pr»difet«  ftr 


ti 


Ovtrlflit  RurthRM,  rtytlty  tr  IImrw  arranf««Mt 
will  to  MMtidarto. 

Writ*.  bNIri  pr*liM<Rtry  Strkt  miiMbrm 

U  AftMirto. 


MICHENER  &  HOLLAND 

2100  Lincoln  Liberty  Bldg. 
Philodelpkio,  Po. 


COMMERCIAL  PRODUCT  Waited 


At  ,  . . . . 

tto  fytHra  with  1«iib  rMH  RIrm. 

CI*ctr«>tM*chanlcBj  In  cliArMtBr.  wb  •■■toy  ad- 
pfwiiMittly  200  RMpU.  FAellIttM  lAclMm  •«■• 
•tot*  •nBifi««rifif  dtpartM^nt.  wltR  mttreh  latoni* 
tofy  Md  MMHtBNt  t«clinlcal  ttaff.  MAd*!  »h«f  aad 
MMplatt  Machin*  otoo,  MMmbly  dapartMaRt  pad 
ralatad  aanrleaa. 

Wa  ara  Intarattad  in  aay  practical  Itaw  wItP 
marRet  p^blllttac  af  an  Claetrtaal, 


BO-4044,  Elactronlca 
3S0  W.  4J  St..  New  York  SO.  N.  T. 


Contract 


Work 

Advertising 
See  page  363 


RBPUBB  (Box  So.):  Aidreoi  to  oglet  noartti  sou 
saw  YORK:  tit  W.  find  St.  (SI) 

CBICAOO:  III  S.  Mirkiiao  Avt.  (tt) 
a  AS  PRASCIBCO:  It  Pott  8t.  (I) 


ENGINEB^S 


POSITIONS  VACANT 


RUSSIAN  TECHNICAL  tranalatora— perma¬ 
nent  employment — preferably  with  rood 
background  In  electronics  and  aeronautics. 
Appllcanta  muat  have  a  good  current  knowl¬ 
edge  of  technical  Kngllah  aa  well  Russian. 
Must  pass  U.  8.  Government  security  regula¬ 
tions.  Good  starting  salary  and  excellent  poasU 
bllltiea  for  additional  earninga.  Also  possibility 
for  advancement  to  eLlltor.  Free-lance  avail¬ 
able  for  those  not  interested  In  permanent 
poaltion.  Reply  to  Box  111.  Nyack,  N,  T. 


SYSTEM  PLANNING  Englneera  Graduate 
electrical  engineers  wanted  to  assist  In  plan¬ 
ning  the  electrical  development  of  a  large 
metropolitan  electric  utility  In  the  northeastern 
part  of  the  United  States.  Work  conaista  of  de¬ 
termining  the  location,  atse.  and  method  of 
connections  for  additional  generating  capacity, 
and  associated  transmission  lines  and  switch¬ 
ing;  distribution  lines  and  associated  aubata- 
ttona.  Thia  work  involves  many  electrical  cal¬ 
culations  to  determine  load  distribution,  short 
circuit  current,  etabillty.  voltage  regulation, 
and  involvea  the  uee  of  AC  and  DC  Calculating 
Boards.  Applicants  to  be  not  over  SO  years  old, 
with  HS  in  BE  from  an  accredited  college  or 
unlvereity.  Salary  range  13100  to  I&200.  de¬ 
pending  upon  experience  and  education.  Ex¬ 
perience  record,  education,  salary  expected, 
and  recent  photograph  should  be  submitted 
with  the  letter  of  application.  P-430t,  Klec- 
tronlca. 


WANTED— B  S.B.E.  graduate.  S6-3S  years,  for 
radio.  TV.  radar  Transformer  design  and  de¬ 
velopment.  Should  be  experienced,  three  to 
five  years.  Attractive  eaiai*y  range  with  top 
fringe  benefits.  Our  modern  plant  is  located  in 
Midwest  in  good  living  area.  Give  full  detalla 
covering  your  experience.  All  replies  confiden¬ 
tial.  Our  engineering  staff  knows  of  thia  adver¬ 
tisement.  P-4341. 


W'ANTED — GRADUATED  electrical  engineer 
for  work  In  Connecticut.  A  man  having  ap¬ 
proximately  S  years  experience  in  design  of 
transformers  or  electrical  machinery  could  j 
qualify.  Salary  commensurate  with  ability.  i 
The  Superior  Electric  Company.  Connecticut. 


SMPLOYMiNT  SiPVICi 


SALARIED  PERSONNEL.  |3.000-|25.000.  This 
confidential  service  eatabltshed  1920.  la 
geared  to  needs  of  high  grade  men  who  seek  a 
change  of  connection  under  conditions  assuring. 
If  employed,  full  protection  to  present  position. 
Send  name  and  address  only  for  detalla.  Per¬ 
sonal  consultation  Invited.  Jlra  Thayer  Jen- 
ninga.  Dept.  U  341  Orange  St..  New  Havan. 
Conn. 


POSITION  WANTtD  1 

ELECTRONIC  ENGINEER  BSEE  30  years  ex¬ 
perience  design,  application,  ahip  inatsllatlun 
planning,  admin,  engineering,  program  coordl-  t 
nation.  Deatre  poaltion  of  responsible  admin,  i 
nature  In  East.  PW-4421.  Electronics. 

I  SILLING  OfPOKTUNiry  WANTED 


¥flio  will  be 
vacationing  In 


fear  ckaaca  of  o  fiftHat... 
ORpfK  ft  s  CARffff  J09  fa 
togfatarfag  w/fl  CURTISS-WRIOMT 

Make  your  vacation  pay  off.  Talk  to  our 
engineering  representative  while  in  N.Y., 
learn  how  you  can  broaden  your  life, 
expand  your  future  with  one  of  the 

►  nation’s  great  industrial  organizations. 
Start  at  good  pay.  Work  in  suburban 
New  Jersey  just  minutes  from  Manhat¬ 
tan  via  express  highways.  Live  in  the 
beautiful  lake  area  of  fine  homes, 
modern  schools.  Enjoy  nearby  ocean 
beaches,  deep-sea  fishing,  year-round 
big  league  sports,  7  TV  channels. 

Here  are  jobs  in  one  of  the  best  areas 
of  the  U.S.  for  good  living,  combined 
with  a  real  career.  For  you  work  on  new 
frontiers  of  science,  make  headline  en¬ 
gineering  news.  You  pay  no  state  income 
tax.  And  there's  long-range  security  in 
the  growing  diversity  of  products  at 
Curtiss-Wright. 

►  Sat  «p  Yovr  Intarvlaw  in  advance.  If 
your  engineering  held  is  listed  below, 
send  us  your  resume  and  this  notice 
today. 

CURTISSWRICHT 

Corporation  •  Woosl-tUgo,  N.  J. 

**A  GOOD  riACE  TO  WORK'* 


SALES  REPRESENTATIVE  Engineers  srs  | 
•••king  additional  Iinas  In  alectronlcs  and  al¬ 
ii^  flelda  Metropolitan  N.  Y.  location.  Or-  j 
ganization  offers  over  20  years  experlenca  In  j 
field.  RA'4191.  Electronica 


p  CLIP  NOW  AND  IMAILI  i| 

*  Simply  ettoati  Hiia  ramtodar  to  •  raasma,  plv-  ^ 

Iisf  tiba  faltowisf  infsrmotton:  Farasfiol  bock-  ■ 
grasnd;  IdiKstian  to  dafeil;  Work  axpa»lancs  B 
■  to  datoilj  Salary  raQuiramasta.  ■ 


BUSINSSS  OPPOBTUNiTliS 


Basic  CcMBponcnt— 

We  have  developed  a  new  low  cost  patentable  I 
process  for  manufacturing  molded  insulated  ! 
Carbon  Reslstora  Production  equipment  is 
near  completion.  Additional  capital  is  required 
and  a  partnership  or  outright  sale  will  be  con-  I 
sidered.  BO-4341. 


We  Need  more  products. 

Aggressive  Electronics  Manufacturer  desires  to 
manufacture  and  distribute  parts  and  equip¬ 
ment  on  a  royalty  basts.  We  have  complete  re¬ 
search  and  development  facilities,  and  nation 
wide  representation.  Also  ran  do  contract  as¬ 
sembly  and  airing  work.  Replies  held  strictly 
confidential.  Send  inquiries  to  BO-4SC3.  Elec¬ 
tronics. 


I  will  be  is  New  Yerk  es. 


I 

I 

I 

I 


L 


Sifeei^ _ _ _ 

City _ Stole _ 

I  OM  iflterettod  is  Ike  feMewisg  field  el  esfi- 
seering  Q  Aefesowiiccd,  Q  Electrical.  Q  Elec- 
tresic.  □  Meckonicol.  □  Meiellarticol. 

MAIL  TOt  Mr.  Lee  Swreesey.  Depl«  Elt— 31 
CertiM-WritM  Cerperstlew 
Weed-Ridfe.  N.  J. 

Rieoie  edviae  oddrett  sad  pkose  where 
yew  cos  be  reoched  while  is  New  Yerk. 


J 
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ENGINEERING  WITH  A  FUTURE 
RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  and  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organisation  for  qualified 
personnel  in  the  following  fields: 


Circuit  Analysis 
^Acrowave8 
Analog  Computers 
Servomechanisms 
Dynamics 


Aerodynamics 
Applied  Mathematics 
Ph^cs 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  booed  on  education, 
^ility,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  fuhne  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department 


Akron  15,  Ohio 


ELECTRONIC  ENGINEERS 

Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CALIFORNIA 

lie  so.  ALVARADO  STXIfT 
LOS  ANOILIS,  CALISORNU 


HOUSTON,  TEXAS 

TRANSFORMER  ENGINEER 

Precision  •quipm»Dt  monuiactur»r  ommdM 
quolili»d,  exp«ri*nc*<l  •nqinMr  lot  oudio 
and  tub-audio  troatformor  dotiqn  and 
dtTolopmont.  ExporUnco  with  tho  hiqh 
ponnoabili^  alloyt  dotlrobU.  Knowlodqo 
of  maqnotic  circuitry  mutt  bo  tuiiiciont 
lor  doTolopmont  work  on  maqnotic  ampli- 
fiort.  Salary  commonturato  with  ability. 

P-4510,  Electronict 

^20  N.  Michigan  Ave..  Chicago  11,  Ill. 


ENGINEERS 

ELECTRONIC 

and 

Electro-Mechanical 


MAKE 

YOUR  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTUREI 


Minimum  Raquinmmntt 

Four  years'  experience  in  odronced  re¬ 
search  and  development  on  Rodor  Systems, 
Computers,  Wove  Guide  and  Antennas, 
Servo-mechanisms,  Pulse  Technkiues  Gyro¬ 
scopic  Equipment  and  Related  Fields. 

If  your  skills  or,  mnv  bmng 
fully  utilind  in  a  vHul  dufunsu 
industry,  pfMM  de  not  apply. 

Kindly  send  msunw  and  salary  mqnlmmnnti  to 


»»W.LMAXS0N 

CORPORATION 

460  W.  34th  St.  Now  York  1,  N.  Y. 


engineer  I 

•  IS  YOUR  WORK 
STIMULATING? 

•  ARE  YOU  CHALLENGED 
BY  YOUR  JOB? 

•  ARE  YOU  RECEIVING 
PROFESSIONAL 
RECOGNITION? 

SYLVAN  I A 

believes  in  building  men 

The  compony  now  in  its  Sist  yeor  is 
expanding  ropidly.  Net  sales  this  year 
exceed  1938  by  16  times.  Additional 
high  caliber  men  are  needed  with  train¬ 
ing  and  experience  in  all  phases  of  elec¬ 
tronics,  physics  and  mechanics. 

Write  us  about  yourself,  if  your  experi¬ 
ence  and  future  plans  fit  into  this  picture. 

William  B.  Seiniger 
Deportment  501 

SYLVANIA  ELECTRIC  PRODUCTS,  INC. 

Radio  &  Television  Division 
254  Rano  Street,  Buffalo  7,  New  York 
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invitation  to 


ELECTRONIC 

ENGINEERS 

MCDONNELL  AIRCRAFT 
CORPORATION 


^  I  •  WEAPONS 

^  INSTALLATION' 

nical  Engineers,  Electronics  ond  Electrical' 
V'"  Engineers,  Physicists,  and  Mathematicians.  A 
variety  of  positions  in  research,  development  and. 
production  open  for  men  with  Bachelors  or 
'  advanced  degrees  with  or  without  applicable { 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric] 
Company,  which  operates  the  Laboratory  undeij 
contract  with  the  Atomic  Energy  Commission.  The^ 
Laboratory  ofFers  excellent  working  conditions  and] 
liberal  employee  benefits,  including  paid  vaca-J 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan.  I 


Offers  attractive  opportunities  to 
engineers  experienced  in  the  mis¬ 
siles  field.  If  technologicol  im¬ 
pact  and  challenge  to  ability  are 
features  you  look  for  in  an  assign¬ 
ment,  study  these  classifications 
and  "square  off." 


Package  Design 
Micrawave  Design  and 
Development 
Radar  Design  and  Devel¬ 
opment 

Auto-Pilot  Design  and 
Development 
Instrumentation  Develop¬ 
ment 

Control  Systems 
Servomechanisms  design 
and  Development 
Systems  Analysis  and 
Synthesis 

Fire  Control  Computation 
and  Development 
Reeves  Electronic  Ana¬ 
logue  Computers 
Aircraft  Antenna  and  Ra- 
dome  Design 
Laboratory  Testing  and 
Evaluotion 


Albuquerque,  center  of  a  metropolitan  area  o9 
1 50,000,  is  located  in  the  Rio  Grande  Valley,  on« 
mile  above  sea  level.  The  “Heart  of  the  Land  of] 
Enchantment,"  Albuquerque  lies  at  the  foot  ofi 
the  Sandia  Mountains  which  rise  to  11,000  feet. 
Cosmopolitan  shopping  centers,  scenic  beauty, 
historic  interest,  year  'round  sports,  and  sunny, 
mild,  dry  climate  make  Albuquerque  an  ideal 
home.  New  residents  experience  little  difficulty  in 
obtaining  adequate  housing  in  the  Albuquerque 
area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


CONTACT: 

TECHNICAL  PLACEMENT  SUPERVISOR 

McDonnell  aircraft  corporation 

BOX  516,  ST.  LOUIS  3,  MISSOURI 

You'll  Like  Working  for  M.A.C.! 


SANDIA  BASE  3 
ALBUQUERQUE,  N.  M 
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CORNELL 

AERONAUTICAL 


ENGINEERS 


LABORATORY,  INC 


We  ore  continually  seeking  men 
of  outstanding  ability  who  are 
willing  and  able  to  add  to  our 
research  efforts.  Typical  fields 
include: 


PHYSICISTS 


CHEMISTS 


METALLCRGISTS 


AND 


For  additional  information  write, 
referencing  this  advertisement. 
Due  to  clearance  problems  it  is 
impossible  to  consider  non¬ 
citizens. 

Employment  Manager 

Cornell  Aeronautical 
Laboratory 

44SS  Genesee  Street 
BuHalo  21,  New  York 


An  elemenl  you  ran  rount  upon  for  continuing  tali*- 
faction  and  security. 

Sotisfoctien  —  through  the  challenging  and  diversified 
nature  of  your  work,  the  prestige  and  stimulation  of 
your  professional  associates. 

Sacurify  —  through  the  singular  importance  of  General 
Electric's  role  in  the  American  economy  and  the  recog¬ 
nition  of  your  contribution. 

Positions  now  open  in  Advanced  Development,  Design, 
Field  Service,  and  Technical  H'riting  in  connection  with: 


MtLITARY  RADIO  S  RADAR 
MOBILI  COMMUNICATION 
MULTIPLtX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
TELEVISION,  TUBES  B  ANTENNAS 


Bachelor’s  or  Advanced  Degree  in  Electrical  or  Mechanical 
Engineering,  Physics,  Metallurgy  or  Physical  Chemistry 
and/or  experience  in  the  electronics  industry  necessary. 
Do  not  apply,  please,  if  your  best  skills  are  being  used  for 
vital  defense  work. 


Responsible  positions  in  mechonicol,  elec¬ 
trical  or  electronic  engineering,  physics 
or  engineering  physics  for  advonced  de¬ 
velopment  ond  design  of  special  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex¬ 
perimental  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  Positions  ore 
of  immediote  and  permanent  importonce 
to  our  operations.  Southwestern  locution 
in  medium  sixed  community.  Excellent  em¬ 
ployee  benefits.  Reply  by  letter  giving 
oge,  experience  and  other  quolificotions. 
All  opplications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rcl.  Manager, 

Research  &  Development  Dept. 


Pleat*  send  resume  to: 
Dept.  72-4,  Technlcol  Personnel 

ELECTRONICS  PARK 


ELECTRIC 


GENERAL 


SYRACUSE,  N.  Y. 


ELECTRONIC  ENGINEERS 


Mechanical  Designers  for  Research 
and  Engineering 

To  work  In  the  deiign  and  development  of  new  electronic  equipment.  Excellent 
working  and  living  conditioiu,  good  aalariet  ond  exceptional  employee  benefita. 
Write,  giving  iuU  details  including  education  and  experience.  Personal  interviews 
will  be  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  ft  K  Sts.,  Dayton  9,  Ohio 


PHILLIPS 

PETROLEUM  COMPANY 

Bartlesville  •  Oklahoma 


July.  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


HELICOPTER 

INSTRUMENTATION 

ENGINEER 

Instnimentotion  Engineer  to  wire  theoreti¬ 
cal  ond  practical  initrumentotion  prob¬ 
lems  involved  in  wind  tunnel,  whirlstond 
and  flight  testing  of  helicopters  ond  con- 
vertiplones.  Desirable  bockground  would 
include  oeronouticol  or  mechanical  engi¬ 
neering  course  (including  instrumentotion 
theory)  and  several  years  of  industrial 
dynamic  instrumentation  work.  Will  you 
please  state  training,  experience  ond  wl- 
ory  requirements.  All  replies  will  be  con¬ 
fidential.  Write: 

Technical  Placement  Supervisor 

McDonnell  aircraft 

CORPORATION 

Post  Office  Box  SI 6 
St.  Louis  3,  Missouri 


STAVID 

ENGINEERING,  INC 

has  openings  for 
Graduate 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Design  ond  Devel¬ 
opment  of  Rodor  and  Sonar 
necessory. 

Brood  knowledge  of  Search  and  Fire 
Control  Systems;  Servo  Mechanisms, 
Special  Weapons,  Microwave,  Anten¬ 
na  ond  Antenno  Mounts,  etc. 
Mechanical  Engineer  should  hove  ex¬ 
perience  in  packaging  of  Electronic 
Equipment  to  Gov't  specifkationt  in¬ 
cluding  design  of  complex  cabinets, 
shock  mount  and  swoy  brace  struc¬ 
tures,  Servo  Mechanisms. 

Positions  are  available  in  Field  Service 
^and  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  and  accident  insurance,  ond  a 
worthwhile  pension  system.  Paid  holidays 
ond  vocotions. 

Personnel  Office 
200  W.  Seventh  St. 

Plainfield,  N.  J. 

Telephone  Plainfield  6-4B06 


Cenvoir  in  cool,  cleon,  beoutiful  Son  Diego  in- 
vires  you  to  join  on  "engineers’*  engineering 
deporlmenl.  Interesting,  challenging,  essentiol 
long-range  projects  in  commercial  aircraft,  miU- 
tory  oircroft,  missiles,  engineering  reseorch  and 
electronics  development.  Positions  open  in  these 
specialised  fields: 

Radar  Systems  Missile  Guidance  Systems 
Serve-  mechanisms 
Electranic  Circuits 

Micrawave  Companents  and  Systems 

Generous  travel  allowances  to  those  accepted. 
For  free  brochure,  write  Mr.  H.  T.  Brooks, 
Engineering  Dept.  900 

CONVAIR 

IN  BEAUTIFUL 


SAN  DIEGO 

3303  PACIFIC  HIWAY 
SAN  DIEGO  13,  CALIFORNIA 
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SEARCHLIGHT  SECTION 


MALE  HELP  WANTED 

ENGINEERS 

SCIENTISTS 

MATHEMATICIANS 

STATISTICIANS 

TECHNICIANS 

DESIGNERS 

COMPUTERS 

MACHINISTS,  Precision 


Ip  :  if"  •  TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar.  G.C.A.,  Mobile  Radio. 
Auto  Radio.  Airborne  Communication  &  Navigation 
Equipment.  Television.  Antennas.  Microwave  Equip¬ 
ment.  Servo  Mechanisms.  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 


8p«cl»ltlM:  electronic,  optical,  mechani¬ 
cal.  aervo-meohaniama,  etc. 
fT^da:  meaaurement,  recording,  trnaa- 
acriptlon.  computation  and  analTaia  of 

f’Ulded  mlaaile  and  guidance  aystema  per- 
ormance. 

Work  Tgpea:  operation,  maintenance,  de- 
■Ign,  derelopment,  conatructlon,  reaearch. 
■tudy. 

Work  at:  lab,  ahop  and/or  outdoora. 


el  guided  miuiles  end  eircreft 
blind  novigoHen  syttemi. 

Bqelpsmt  work-d  with:  clnetheodollt,,. 
•pedal  optical  Inatrumenta,  recorders  ra- 
dara  telemetera  data  tranacrlptioa  de- 
vlcoa,  digital  computera  many  typea  of 
IBM  equipment. 

Local  Iona;  Air  Force  baaes  near  Alamo¬ 
gordo,  New  Mexico  and  Dayton,  Ohio. 
Other  openlnga:  throughout  U.  S.  A.  and 
world. 

Adrantagea:  excellent  opportunity  for  ad¬ 
vancement.  rapidly  expanding  organlxa- 
tion.  Peraonnel  and  family  tranaporta- 
lion  relmburaed.  company  paid  Inauranoe, 
and  other  beneflta. 

Salary:  you’ll  be  intereated!  Write  for 
application  form  to: 


l?r.  i^endiy~Radio 

DIVISION  OF  BiNDIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phone:  TOWSON  2200 
Ole  Uiotldi  Xnett 
CUcitcnic 


POSITIONS  OPEN 

I  LocatioR 

I  KANSAS  CITY,  MO. 

Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Muw  hare  eoiuldw- 
able  derelopOMiU  experience  la  radio  tranaalt- 
tlng  and  recelrlng  equlttfiMOt.  AtXllty  to  ill 
posltloa  of  Reolor  Proieet  fitgineer  a  requldte. 
MECHANICAL  ENGINEER:  MuW  have  derelop- 
ment  experience  In  mechanical  deelgn  of  elec¬ 
tronic  or  similar  predie  equipment.  Practical 
and  theoretical  knowledge  of  materials,  flnlsbM, 
sheet  metal,  and  machlae  shop  design  are  basle 
requlrementa  Position  Is  oos  of  considerable 
responslUlity. 

SALARY:  Open. 

These  podtloos  are  permanent. 

Write  stating  educational  and  profeeslooal  history 
direct  to: 

Jay  V.  Wilcox,  ProsMont 
WILCOX  ELECTRIC  COMPANY,  INC. 
1400  Chntfiiit  St.  Kansos  City  1,  Mo. 
Dependable  cornmNnicaftons  since  t9it 


Collins  Radio  Company  needs  experienced  component  application  en¬ 
gineers.  Experience  in  component  application  ur  testing  and  specifica¬ 
tions  is  required.  EE  degree  desirable  but  equivalent  additional  expe¬ 
rience  will  be  considered.  Immediate  need  is  for  men  familiar  with 
motors,  dynamotors,  vacuum  tubes,  transistors,  meters,  relays,  trans¬ 
formers,  capacitors  and  resistors. 

Salary  commensurate  with  ability. 

Write  fully — today.  Address  letter  to 


COLLINS  RADIO  COMPANY 

CEDAR  RAPIDS,  IOWA 


4-CHANNEL 
CHART  RECORDER 

Rohm  4-chonnel  hot  wire  direct 
recording  oscillograph,  model 
R04C  (1951).  Used  approx.  2  mo. 
In  med.  res.  lob.  Complete  with 
accessories  and  22  rolls  of  chart 
paper. 

LIST  (INCL.  PAPER):  $1,305.00 
PRICE  $650  F.O.B. 

THE  UNIVERSITY  OF  MINNESOTA 

PURCHASING  DEPARTMENT 
MINNEAPOLIS  14,  MINN. 


SALES  ENGINEER 


To  etlabliah  and  direct  engineering  and 
manufacturing  elondarda  program  for 
the  manufacture  of  military  and  com¬ 
mercial  electronic  equipment.  Educotlon 
required:  BS  In  ME  or  EE  or  equivalent. 
Experience:  6  yean  minimum  in  elec¬ 
trical  engineering  or  manufacturing  In¬ 
cluding  at  least  2  years  as  standards 
engineer. 

P-4866,  Electronics 

1111  Wllabire  Blvd.,  Los  Angeles  17.  Calif. 


Old  aatabUahed  Toronto  firm  in  radio  and 
•loctronics  industry  roquiros  the  serrioee 
of  a  aalos  ongineor,  with  college  degree  la 
Communications  Engineering  or  Electronics, 
to  handle  one  of  the  world^s  leading  line# 
of  laboratory  test  equipment  Should  have 
at  least  two  or  three  years  practical  engi¬ 
neering  experience.  Must  hove  ability  to 
meet  and  hemdle  people.  Permanent  poei- 
Hon.  Live  In  Toronto,  but  willing  to  travel 
throughout  Canada.  Please  submit  all 
pertinent  information,  including  solory 
required  to: 

gW-3989,  Electronics 
330  W.  42nd  St..  New  York  84.  N.  T. 
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Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Domestic  & 
overseas  assignments  available. 
Salary  will  be  commensurate  with 
experience. 

Please  forward  your  personal 
experience  record  to; 

Ptnonnel  Suparviior 
Field  Cnf.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 


AC  SPARK  PLUS 


electronic  engineers 

A  new  plant  now  under  construction  with  a  major 
Navy  contract  for  electronic  gunfire  control  units 
and  a  progressive  management.  Job  opportunities 
are  open  for  Electronic  Engineers  for  Navy  Fire 
Control  work  involving  computers,  gyros,  radar, 
and  engineering  positions  at  all  levels. 

Daystrom  offers  a  sound  chance  of  advancement, 
a  post-defense  future  in  one  of  the  most  modern 
plants  in  the  country. 


GENERAL  MOTORS 


PRECISION  INSTRUMENT  PLANT 

PotMiont  now  oroilablo  (or  higbott  colibor 
portonnol  in  tho  field  of  oirbomo  mrto- 
motic  electro-mechanical  control  eqnip- 


MECHANICAL  DESIGN  ENGINERS 
ELECTRONIC  ENGINERS 
SERVO  ENGINERS 
EECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

New  and  expanding  divitian  of  on  eetob- 
lifbed  firm  with  20  year*  of  luccewHH 
exporience  in  the  instrument  field.  Work 
involved  deal*  with  th*  manufocture  and 
development  of  highly  complex  equipment 
of  the  most  advanced  type. 

Writ*  or  Apply 
AC  Spark  Plug  Divisian 

GENERAL  MOTDRS  C0RPDRAT1DN 

1925  E.  Kenilworth  Place 
Milwaukon  2,  Wlsceasin 


DAYSTROi 

Instrument  Division 


PERSONNEL  DEPARTMENT  OF  DAYSTROM,  INCORPORATED 


JERMYN-1144 


ARCH  BALD,  PA. 


PRINTED  CIRCUIT 
ENGINEER 


Wt  roquirt  an  anflnaar.  •l•ctrieal  ar  ehamlcAl. 
txatriancad  In  arintad  carbon  raclctart  to  cat  up 
thU  pracoM  and  taka  eaniplata  eharaa  of  davalapini 
printed  circuits.  Location.  Virplnfa.  TbU  it  an 
unusual  opportunity  with  a  successful  and  prapras* 
sive  components  manufacturer.  Our  small  onpinoor* 
inp  stall  will  prow  considerably  croatinp  reeponsiblo 
positions  for  pualiAod  men.  write  your  pualifka* 
tiens  and  salary  ropulromonts.  All  replies  will  bo 
kept  strictly  confMontiaJ. 


ELECTRONIC  ENGINEERS 

ALL  GRADES 

Small  electronic  research  and  develop¬ 
ment  laboratory,  located  S  miles  outsit 
of  Woshington,  D.  C,  bos  several  open¬ 
ings  for  junior  and  senior  electronic  engi¬ 
neers.  Degree  essential.  Varied  projects 
include  onolog  computers,  servo  mechan¬ 
isms,  special  test  equipment,  etc.  All  De¬ 
fense  work.  Liberal  salaries  dependent 
upon  experience. 

THE  DAVIES  LABORATORIES 

Incorporated 

47SS  Queensbury  Road,  RiverdaloJAaryland 
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SENIOR  ENGINEERS  -  DEVELOP 
NEW  COMMERCIAL  USES  FOR 
CONVAIR  CHARACTRON 

Convoir's  new  commercial  charoctron  project  has  openings  for 
Senior  Engineers  in  Pulse  Circuitry,  Electronic  Storage  Systems, 
High  Speed  Printing  and  Electron  Optics. 

Write:  H.  T.  BROOKS 

ENGINEERING  DEPARTMENT  910 

CONVAIR 


URGENTLY  NEEDED 

TECHNICAL  WRITERS 

FOR 

COLLINS  RADIO'S  ENGINEERING  PUBLICATIONS 
DEPARTMENT 

Collins  Rodio  Company's  ever-growing  leadership  in  the  fields  of  communications, 
navigation  and  broadcasting  is  placing  an  increasing  importance  upon  the  complete¬ 
ness  ond  quolity  of  the  technical  literature  required  to  support  its  equipment  in  the  field. 
If  you  ore  qualified  to  write  such  materiel,  join  us  and  watch  electronics  progress  with 
Collins. 

Collins'  facilities  include  o  complete,  self-sufficient  publicotions  organization,  includ¬ 
ing  writers,  editors,  artists,  draftsmen  and  a  well-equipped  offset  printing  plant. 

DUTIES — Preparing  and  editing  copy  for  commercial  and  government  operating  and 
maintenance  manuals,  engineering  reports  and  equipment  specifications. 
QUALIFICATIONS — Degree  in  electrical  engineering  or  degree  in  journolism  ond 
several  years  of  practical  radio  experience. 

Write  us  fully  about  yourself — todoy.  The  jobs  ore  open  now!  Address  your  letter  to 
Merrill  S.  Smith,  Collins  Rodio  Company,  Cedar  Rapids,  Iowa. 


ELECTRONIC  ENGINEER 

tor 

Challenging  Opportunity  in 

ATOMIC  ENERGY 

TrocDrlob,  lae.,  th«  forDmott  comm«rcial 
linn  in  th»  d«TDlopm«nt  of  p»ac«tim«  ap¬ 
plications  of  atomic  onorgr  cmd  oloctronic 
instrumontotiOD  for  moosuring  radiooctiT* 
ity  looks  OB  outstondinq  Eloctronic  Enqi- 
Boor  to  tako  complote  rosponsibilitr  for  a 
qroup  of  major  proiocts. 

Position  Toquiros  a  B.S.  in  Doctronic  En- 
qinoorinq,  with  on  MJS.  proforrod.  Mini¬ 
mum  of  S  y^ots  industrial  oxporionco. 
FamilioritY  with  opplications  and  limita¬ 
tions  of  manual  and  madiino  tools  usod 
in  shoot  motol  work,  qood  knowlodqo  of 
draftinq  practico  ond  comploto  undorstond- 
inq  of  olMtronic  tost  oquipmont  nocossorY< 

Unporallolod  opportunitios  await  tho 
qualifiod  opplicant.  SalorY  commonsuroto 
with  traininq  and  oxporionco.  Plooso  sond 
rMumo  to: 

Industrial  Relations  Department 

TRACERLAB,  INC. 

130  High  Street  Boston  10,  Mass. 


TAKE  ADVANTAGE  OF 
These  Opportunities  Today! 
Positions  Open  NOW  for: 
ENGINEERS  and  TECHNICIANS 

Htrt's  a  real  cboncs  to  goin  votuabk  txpori- 
ones  In  tho  field  of  ELECTRONICS! 

You  will  be  working  on  the  vitol  problem  of 
electron  tube  reliobility  for  on  estoblithed 
oeronouticol  communications  firm. 

Wo  need  men  of  good  edAKOtionol  bocfcground 
ond  exptrience  who  con  handle  either  field  or 
laboratory  ossignments,  men  who  understand 
circuits  and  the  mechonicol  ospects  of  elec* 
tronics,  engineers  with  electron  tube  design 
and  opplicotion  bockground.  We  will  con* 
sider  mon  who  do  not  hove  o  coUego  degree 
if  they  hove  comparable  experience.  Solories 
commensurote  with  obility. 

Our  personnel  hove  been  informed  of  this  od* 
vertisement.  Replies  will  be  kept  in  strict 
confidence.  Send  o  resume  of  your  educotion 
ond  experience  to: 

F-4459,  Electronics 
3.10  W.  42  St..  New  York  36.  N.  T. 


RESEARCH  OPPORTUNITIES 


Th#  UniTwuity  of  Michigan  ia  expand¬ 
ing  its  rosoarch  organization  and  will 
bare  a  number  of  excellent  opportunl- 
tlee  open  in  important  research  pro¬ 
grams  for  ENGINEERS.  PHYSICISTS 
and  MATHEMATICIANS.  Work  clasei- 
ficationa  are  in  tho  fields  oi: 

ELECTRONICS 

(Cxperisnee  ia  circuit  dsrelepment  and  de- 
alqa  OB  analog  and  digital  computors,  tolo- 
phoao  switching  oguipmoat  or  cathodo  ray 
dloplars  proiorrod.) 

SYSTEMS  ANALYSIS 
SIMULATION 

OPERATIONAL  ANALYSIS 
OPTICS 

MECHANICAL  ENGINEERING 
(Icing  Roooarch) 

Researchers  have  on  opportunity  to 
complete  their  requirements  for  gradu¬ 
ate  degrees  while  employed. 

Salaries  are  commensurate  with  trodn- 
Ing  and  experience.  Applicants  are 
invited  to  send  a  resume  oi  education 
and  experience  to: 

Personnel  Office 
University  of  Michigan 
Ann  ArlMr,  Michigan 


TEACHING  POSITIONS  IN  ISRAEL 

The  Hebrew  Institute  of  Technolofy,  Hsifs. 
Isrsel.  yrosoeee  to  sppoint  I  professor  In  power 
eniineerinp.  with  speciol  sssllficitions  In  electrle 
mochines:  I  professor  in  tolecommunieotions:  2 
sssoeiots  professors  in  oloctrie  enpineorinp  (eloetnc 
mochines.  telecommunleotions,  end  electronics). 

Aoplicsnts  should  hive  first-rate  professienal  and 
academic  ouatlfleatiens.  be  willinp  te  intefrate 
themselves  into  the  life  ef  the  country  and.  in  due 
course,  te  teach  In  Hebrew. 

Applications  with  full  details  should  bo  seat, 
for  transmission  te  Haifa,  to: 

The  American  Technion  Society 
•0  Fifth  Avsnuo  Nsw  York  11,  Now  York 


TRANSFORMER 

ENGINEER 

TO  HEAD  DEVELOPMENT 

Rata  opportunity  to  )oin  staff  of  na¬ 
tion's  leading  manufacturer  oi  specialty 
transiormera  as  head  of  development 
section.  Company  has  lowsst  turnover 
in  the  industry.  Bockground  should  in- 
cluds  ot  least  three  yeors  in  retponsibla 
position  as  proiset  or  development  en¬ 
gineer  with  experience  in  at  least  three 
oi  the  following  lines:  fluorescent  lomp 
ballasts. — troruiormers  for  luminous 
tube,  ignition,  mercury  lamp,  power  cir¬ 
cuit,  control  and  radio.  Age  prelarrad, 
30  to  40  years. 

Attractive  salary  range.  Midwest  lo¬ 
cation  in  area  oi  qood  living  conditions. 
Give  complete  data  regarding  past  and 
present  work.  All  replies  conlidentlal. 
Our  engineers  know  oi  this  advertiss- 
raent. 

P-42S7,  Electronlr. 

520  N.  Michlcan  Ave..  Chicago  11.  111. 
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INSTRUMENT 

ENGINEERS 


Research  and  Development  Engi¬ 
neers  experienced  in  pneumatic 
and  electrical  instruments.  Also 
openings  for  recent  engineering 
graduates.  Mechanical  preferred. 
Excellent  opportunity  with  rapidly 
growing  Research  and  Develop¬ 
ment  Department.  These  are 
permanent  positions  with  stable 
organization.  Send  resume  to: 


AMERICAN  METER  CO. 
Personnel  Department 
lOth  &  Payne  Avenue 
Erie,  Pa. 


HOUSTON,  TEXAS 

TRANSFORMER  ENGINEER 

Fr»ciAioa  •qulpmast  moBalachtfOT 
q\ialili*d.  •vp«ri«nc»d  •nqiaw  for  audio 
and  tub-audio  traatformor  dooiqa  aad 
doTolopmoat.  Exporloaeo  with  Uio  high 
pormoabUity  alloyt  dootroblo.  Kaowlodgo 
of  Biagaotie  eirexaltrr  mutt  bo  taifidoat 
for  doTolopmoat  work  oa  mogaotie  ampli- 
liort.  Salary  coauaoaturoto  with  ability. 

P>SM4.  Eltctroaieo 

&20  N.  Michigan  Avt..  Chicago  11.  IIL 


mmm  without 

COLUOE  DEOREES... 

We  put  no  limits  on  your 
engineering  futurel! 

•  Aro  you  eopoblo  ol  dotef 
roal  profottiOBol  Urol  Mgl- 
aoorlag  work?  U  you  horo  dom- 
oottrofod  your  ability  to  do  flnt 
data  oagiatorlag  work  but 
you  oro  boiag  baadleoppod  by 
tho  lack  of  a  coUogo  dogroo.  got 
la  touch  with  this  coaipaay. 

WE  ARE  a  largo  maauloctaror  ol 
Elodronic  Equipmont  (llllltary, 
AylotioiL  AatomotlTo.  Tolorldoo}  cmd 
hoTo  OTor  lOO-million-doRar  bocUog. 
Locotod  oa  Eattora  Soaboard. 

•  Thoro  oro  maay  rocpcoglMt 
pooitioaa  opoa  la  our  otoal- 
totlm  whidi  oilor  ualhaltod  op- 
portualty.  Wo  wont  thorn  BDmA 
by  eompotoat  moa«  tugardlooc 
of  thoir  formal  oducirtloacd  bock- 
grouadt. 

P-4S14,  Electroalct 
StO  W.  43  St..  Now  York  S«.  N.  T. 


ENGINEERS! 

PHYSICISTS! 

W.  hoT*  opaninqs  In  r— ereli.  d*- 
T.lopmanl  and  production  at  out  Now- 
ark  and  Uvinqalon.  Now  Ionov  plants 
tor  onqinoon  and  phroldsli  in  Iko 
ioUowinq  iiolda: 

•  Vacuum  Tubes 

•  Gas  Tubes 

O  Hydrogen  Thyratrons 

•  Computer  Tubes 

•  Computer  Circuits 

•  Nucleonic  Instruments 

•  Pulse  Circuits 

•  Electronics  Equipment 

ExcoUont  opportunlUot  lot  mon  with 
abilitv  and  oxporionco.  Oponinvo  osist 
ior  roconi  qraduatoo.  Writo  giving 
lull  dotaila  to: 

Personnel  Department 

CHATHAM 
ELECTRONICS  CORP. 

47S  Washington  Stroot 
Nowork,  Now  Jorsoy 


KAMAN  AIRCRAFT'S 

entrance  into  the  field  of  ELECTRONIC 
DEVICES  for  HELICOPTER  um  hot  cre¬ 
ated  an  immediate  need  for 

RADIO  ENGINEERS 

Minimum  of  5  years  experience  in  the  de¬ 
sign  ond  development  of  kigb  frequency 
FM  transmitters  and  receivers.  Engineer¬ 
ing  graduates  with  advanced  degrees 
preferred. 

RADIO  and  ELECTRONIC 
TECHNICIANS 

3  to  5  years  experience  in  the  construc¬ 
tion  testing  and  operation  of  high  fre¬ 
quency  FM  transmitters  and  receivers. 
Engineering  graduates  preferred. 

ELECTROMECHANICAL 

TECHNICIANS 

3  to  S  years  experience  in  aircraft  servo- 
cootrol  systems.  Engineering  graduates 
preferred. 

Please  send  derailed  resume  to 
W.  M.  TYNAN 
Administrerttvo  Enginoor 
Dcpartinont  E 

KAMAN  AIRCRAFT  CORPORATION 

Wiadtor  Locks,  Ceanacticut 


ELECTRONIC 
ENGINEERS 
&  PHYSICISTS 


OUR  STEADILY  EXPANDING  LABORATORY  OPERATIONS 
ASSURE  PERMANENT  POSITIONS  AND  UNEXCELLED 
OPPORTUNITY  FOR  PROFESSIONAL  GROWTH  IN 

RESEARCH  &  DEVELOPMENT 

GUIDED  MISSILES 
TELEVISION 

ELECTRONIC  NAVIGATION 
SOLID  STATE  PHYSICS 
VACUUM  TUBES 

RADAR 

ADDRESS  CAPEHART  FARNSWORTH  CORP. 

INQUIRIES  TO  WAYNE,  IND. 
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MFD 


UO-276/U  2  >5 
UO-2W/U  1.20 


UO-203/U  .851 

UO-206'U  1.80 


CW.IW/U  :«0 
UO-IWC  32.50 


UQ-19/U  i!80 

UO-2i/U  .95 


UO-27A  U  2.95 
UO-28A  'U  8.75 


UO-8«>t7  2^50 

UG-87/r  160 


Type  Price  Per  M  Ft. 

RO-13/U .  8216.00 

RG-17/U .  650.00 

RO-18'U .  900.00 

RO-19/U .  1250.00 

RO-20/'U .  1450. OC 


Type  Price  Per  M  Ft.  Type  Price  Per  M  Ft. 

RO-26  U .  8475  (K)  RO-57/U .  8325  00 

RG-29TJ .  50.00  RO-58/U .  60  00 

RO-34/U .  300.00  RO-58A  D _  70.00 

RO-35'U .  900.00  RO-89/U .  60  00 

RG-54A/U _  97.00  RG-62  U .  75.00 

RO-55/U .  110.00  RG-77/U .  100.00 

ADD  25%  TO  PRICES  SHOWN  FOR  QUANTITIES 
UNDER  500  FT. 


Type  Price  Per  M  Ft. 

RU«5'TJ .  8140  00 

RO-6/U .  180.00 

RO-7  U .  85  00 

HG-8^U .  UlO.OO 

RO-9^ .  250.00 


G.E.  68G-627 
G.E.  68G828 
G.E.  68G9296I 
G.E.  80GI3 
G.E.  K-2489A 
G.E.  K.2744B 


1N2IB  8.58 

1N22  t.M 

1N23  1.95 

1N28A  3.25 


IN23B  4!25  IN4t 


SOUND  POWERED  TELEPHONES 

U.  8.  NAVY  TYPE  M  HEAD  AND  CHE8T  SETS 
U.8.1.  A-260  W.E.  D-I730I3 

A.E.  GL832BAO 
ANY  TYPE^I4.88  EACH 
T8-I0  Type  HtntfMte . 89.25 


T»rms  20%  cosfi  with  order,  balanct  C.  O.  D. 
Mo/ess  ratid.  All  pficms  net  f.O.B.  our  wore* 
house,  Phila.,  Penno.,  subject  to  chan9%  with¬ 
out  notice. 


SEARCHLIGHT  SECTION 


GENERATORS  AND  INVERTERS 

ErlipM* Pioneer  tyee  7I6-3A  (Navy  Model  NEA.SA) 
Outaut*AC  IISV  I0.4A  800  to  I400cy.  DC  30 

Volts  60  Aaiet.  Brand  new .  $38.50 

EellRM.Pioneer  ty»e  1235-lA.  Outaut-30  Velte  DC 

1$  Amps.  Brand  New-Ori|inal  Packlnp . $19.50 

PE-218  rnverters-28  VOC  to  119  VAC  400  ey  1500 

VA.  (New)  . $49.50 

G.  E.  5D2INJ3A  lnverter.24  VDC  te  115  VAC  400 

ey  485  VA  (New) . $32.50 

Pioneer  Type  800-IB  lnverter-28VDC  te  120V  800 

ey  7  amp  AC  (used) .  $22.65 

G.  E.  Inverter.28  VDC  te  120  VAC  800  ey  750  VA 

U  . $39.50 

ATB  Inverter  6VDC  to  110  VAC  60  ey  75W. ..  .$22.95 
PU-7/AP  lnverter.28  VDC  te  115  VAC  400  ey  2500 

VA  (used)  . $75.00 

Eel  Ipse- Pioneer  type  I2I2IA  Inverter^Veltaee  and 
freaueney  returated~24VDC  18  Amp  Inpet— AC 
output  IISV  3<5  400  ey  250VA  0.7  PF  —  (New) 
$225.00 


TEST  EQUIPMENT 

•  Gen.  Radio  475B  FroQuency  Monitor . *$200.00 

•  Gen.  Radio  68IA  Freq.  Deviation  Meter - *$87.50 

•  I.72K  Sienal  Generator . $48.50 

•  C-D  Quietene  Filter  Type  IF-16  II0/220V  AC/DC 

20  Amps . *$9.00 

•  TS-I43/CPN  Oscilloseope  . *$95.00 

•  Dumont  I75A  Oselllosrepe . *$225.00 

•  Gen.  Radio  757.PI  Power  Supply . *$27.00 

•  l-ISOA  Sipnal  Generator . *$85.00 

•  A.W.  Barber  Labe.  VM-25  VTVM . *$86.00 

•  T8.I0A/APN  Delay  Line  Test  Set . $45.00 

•  T8-I9/APQ-5  Calibrator  .  $75.00 

•  CWI.60AAG  Range  Calibrator  for  A8B.  ASE.  ASV 

ard  A8VC  Radars .  $39  95 

•  CRV-I4AA8  Phantom  Antenna  for  Transmittm  up 

to  400  MC . $11.75 

•  3  CM  Pickup  Horn  Antenna  AT.48/UP . $8.95 

•  l-IMA  Signal  Generator— 10  em . *$185.00 

•  BC-221  Frequency  meter  .  *$125.00 

•  BC-221  Freq.  Meter  (late  models) . *$125.00 

•  CW— 60ABM  Frequency  Meter— 10  CM  $97.50 

•  Weston  Model  I  D.C.  Milliameter  150/1500  MA 

with  leather  ease . $75.00 

All  items  New  Except  Where  noted  *  (Exe.  Used 
Condition.) 

MISCELLANEOUS  EQUIPMENT 

l•82F  Selsyn  Indicator .  $8.95 

SCR-515  cornel,  w/dynamotor.  eontrol  box _  69.50 

Amperex  IB98  Gamma  Center .  9.87 

Poweritat  1226— I I5/230V  Input— 0.270V  out. 

®  9  amp .  37.06 

EIMAC  35T  leniiatlen  Gauge .  9.95 

R-7/APS.2  Receiver .  49.50 

R-78/APS-I5  Receiver .  49.50 

FL-8  1020  cycle  tllter .  2.95 

RM.29  remote  control  unit .  8.95 

RM*I4  remote  control  unit .  8.99 

RTA-IB  12/24  V  dynamotor .  40.00 

BC-I206.CM2  Receiver  .  12.95 

A8B-4  Radar  equip,  (^mpleto .  69.75 

RCA  AVR.I5  Beacon  Reevr  .  18.50 

Navy  DP.<4  Direction  Findor  complete .  389.00 

CU.24/ART.I3  Antenna  Loading  Cond  .  4.95 

T-85/APT.5  300.1600  MC  Transmitter .  175.00 

BC.I0I6  Tape  Recorder  .  350.00 

AN/APA.30  .  375.00 

BC-9I0A  Oscilloscope  .  147.50 


PULSE  TRANSFORMERS 


UTAH 


AN/APN-9  (901756-502) 
AN/APN-9  (352-7250) 
AN/APN-9  (  352-7251) 
Westinghouso  132-AW 
Westinghouse  I39DW2F 
Westinghouso  I87AW2F 


a  IV  ▲  a  a  *^18 

UTAH 

Westingheuse  232-AW2 
Westinghouse  232-BW.2 
AN/APN.4  Block  Dec. 
Phileo  392-7149 
Phitco  352.7150 
PhIleo  352-7071 
Phileo  352-7178 
Raytheon  UX.7350 
W.E.  D.I6I3I0 
W.E.  D-163247 
W.E.  D-163325 
W.E.  D-I6466I 
W.E.  K8-$683 


AN/APA.23  RECORDER 

Sweeps  any  receiver  through  Its  tuning  range  and 
permanentty  reeords  frequency  and  ttme  of  rooalved 
signals  on  paper  chart.  Power  Input— (motor)  27V 
DC  I.9A.  and  (recorder)  80/1 19V  AC  60-2600  ey 

I35W. 

Originally  designed  to  record  pulse  or  sinowavo 
modulated  signals  received  by  AN-APR-l.  AN/APR- 
2.  AN/APR.4.  AN/APR-5.  BC-348.  8-27.  8X.28. 
BRAND  NEW  . $147.50 


COAXIAL  CONNECTORS 


83-IAC  $  .43  I  S3-1RTY  $.65  S3-23R  $  .68 

83-lAP  .38  83-lSP  .58  83-33SP  .98 

83-lF  1.28  83-lSPN  .56  83-22T  1.95 

S3-IH  .13  83-IT  1.38  83-168  .15 

83-lHP  .25  83-2AP  1.95  83-185  .15 

83-lJ  .75  83-22AP  1.48  83-765  .  34 

83-lR  .48  83-22F  3.10  83-776  .85 

83-22J  1.58 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 

IN  STOCK 

UHF — N— PULSE— BN^BNC 

rci-7'AP  86.30  UO-23C'Utl.90  UO-MA/D61.15  CO-106/U$.l5  U0191  AP  $.S0|  UO-262/C  M.20 

UO-12  U  .95  UO-24/U  1.30  UO-59A/U  2.25  UO108  U  2.60  MX-195/U  .75  UO-27S/U  2.25 

UO-16'U  150  UO-25/U  1.35  UO-83  U  2.25  UO-IOO/U  2.60  UO-197  U  2,80  U0274'U  2.75 


UO-21B/U  1.35  UO30/U  2.30  UO-89/U  1.35  UO-171/U  2  80  00-236  U  3.85  rO-306/U  2  95 

UG-22/U  1.35  CO-S4/U  16.50  UO-60/U  1.60  UO-173/U  .40  ,  UO-245  U  2.30 !  UO-414'U  8.25 

UO-22B/U  1.65  ,  UO-36'U  17.50  UG-98'U  1 .85  ■  UO-175/U  .15iUO-254/U  2.75  UO-625'U  1.35 

UO-22C^U  1.65  UO-37/U  17.50  DO-102/U  .90  UQ-176AJ  .15  !  UO-255'U  2.45 

UO-23'U  I.2O1UO-57/U  2.30  UO-103‘U  ,68  I  CO-177 /U  .24  1  UO-260/U  1.20 
UO-23B  U  1.90  00-58  U  .80  UO-104/U  1 .40  I  UO-185/U  1 .35  !  UO-261/U  1.20 

QUOTATIONS  UPON  REQUEST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

M-358  MC-277  PL-25VA  PI^325  1  - — 

M-359  M032U  PL-274  SO-239  I  93-C  49120  D-163950  £8-685696>5 

M-359A  PI/-258  PU2S4  »0-264  93-M  49121A  D-166132  ES-689172-1 

M-360  PL-259  PL-293  TM-201 


COAXIAL  CABLE 


RO-IO/U .  240.00  RO-22'U .  150.00 

RO-ll/U .  100  00  RO-22A,  U _  285.00 

RO-12/U .  240.00  RO-24^U .  675  00 

2  0  LOW  INERTIA  SERVO  MOTORS 

KOLL8MAN— 45  Valt  60  cycle  4  watts  1500  RPM— 

new  . $22.50 

PIONEER— 1«K>47-2  A  26  tuit  4UU  cyrir  wiib  4o:l  rr- 

durtion  gear  . $10.50 

PIONEER— <  K-2  26  volt  4(K)  cycle . 515.00 

PIONEER  -<'K-U  115  volt  4lH)  cycle— includea  damp¬ 
ly  ^igual  generator  (antoe)!)) . $47.50 

HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  1 1 5V  60  cy.  See.  6250V  80  M  A— 12.5  KV 

Insulation  . $18.50 

C.E.— Pri.  1 15V  60  ey.  See.  6250/3650/2600V  56  MA 
12.5  KV  Insulation . $18.50 

ANTENNAS 

AT-4/ARN.I  .  $8.25 

AT-38A/APT  (70  to  400MC)  .  13.70 

AT-49/APR-4  (300  to  3300MC} .  13.70 

AN-65A  (P/0  8CR-52I) .  1.50 

AN-66A  (P/0  SCR-S2I) .  1.75 

AIA-3CM  conical  scan . 125.00 

ASB  Yagi— 5  element  450  ta  560MC .  7.00 

A8B  Yagi— Double  stacked  6  element .  12.70 

ASA  Yagi— Double  stacked  370  te  430MC .  29.40 

RELAYS 


METERS 

1  MA  DC  3V  R  D«|9I'  Mod  310  (0-4KV  scale). $5.75 

500  Mieroamps.  OC— 2ta'  reund— Sun .  4.30 

Ima.  OC  Fan  type— 4*  scale  (rem.  from  equigt).  3.95 
500  ma.  DC  2<rR.— General  Electric . 2.95 

2  amp.  RF  2'V'  Sq.— Simpson .  3.15 

5  amp.  AC  4V  R.— JBT . 4.11 

30  V  DC  2V  R.-«eneral  Eloetrtc . 3.95 

3  imp.  RF  3'  t*  R.— Weston .  6.00 

OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

Pri.  460V  60  ey.  See.  1 15V  200  VA  Insulated  for  50KV 

OC— G.  E.  Form  EIR— 36'  H  x  13*  D . $125.00 

Pri  IISV  60  ey,  Soc.  IISV  290  VA  Insulated  for  35 
KV  DC— G.  E.  Form  EIR— 29*  H  x  I2'a*  D.$I25.00 

CRYSTAL  DIODES 

1N31  $1.19  I  1N27  $1.79  1N4I  $11.29 


TYPE  "J"  POTENTIOMETERS 

RmIo.  R66le«  Shaft  Roela.  ^Shaft 


lECTRONIC  RESEARCH  LABORATORIES 
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OIL  FILLED  CONDENSERS 


344 


July,  7952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


LECTRONIC  RESEARCH 


GUARANTEED 

BRAND 


STANDARD 

BRANDS 


TUBE  SPECIALS 


ELECTRONICS  — Ju/y,  1952 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL  SIZE  1,  3, 
S,  6,  7  and  B  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 

1G  SF  TOG  N  C  !«*«■  t  C  W«Ot  1 

IB  SG  7G  X  C-S«T01  C-TTB10 

SCT  IN  A  tJIFI  C-MT7*-!  C>Tn4B 

ID  *DG  B  tJiGI  C-M40I-I  C-T««4« 

IDG  «G  M  fJIHI  C-M4M  C-TBBIO 


SEND  FOR  COMPLETE  LISTINO 


SYNCHRO  CAPACITORS  IN  STOCK 


Terms  20%  cosh  with  order,  baloiKo  C.  O.  D. 
ooloss  latod.  All  prices  net  F.O  B.  out  were- 
hooso,  Philo.,  PeniM.,  seO/ect  to  choofo  with- 
out  eotice. 


LECTRONIC  RESEARCH 

715-19  ARCH  ST. 

Telephones  -  MARKET 


LABORATORIES 


PHILA.  6,  PA. 

7  -  6771  -  2  -  3 


NEWYORK^S  %  RADIO  TUBE  EXCHANGE 


PHONE  tUORTH  A>8262 


135  LI  B  ERTY  ST.,  N E W  YORK 6,  N.Y. 


SEAKCHLiGHT  SECTION 


ATTENTION  OIL  COMPANY  ENGINEERS  SHIP  SUPPLIERS  USERS  OF 
SHORAN  WE  HAVE  FOR  IMMEDIATE  DELIVERY  TESTED  AND  GUARAN¬ 
TEED  PERFECT,  NEW 

4C28  SPECIAL  PRICE  $35.00 


MICROWAVE  TEST  EQUIPMENT 


TS148U/P  SPECTRUM  ANALYZER 


147  alto  available 

Field  type  X  Band  Spectrum  Analyzer,  Band  8430-9580  Megacycles 

Will  check  Frequency  and  Operation  of  various  X  Bond  equipment  such  at  Radar  Magnetrons, 
Klystrons,  TR  Boxes.  It  will  also  measure  pulse  width,  c-w  spectrum  width  and  Q  of  resonant  cavities. 
Will  also  check  frequency  of  signal  generators  in  the  X  band.  Can  also  be  used  os  frequency  modulated 
Signal  Generator  etc.  Available  new  complete  with  all  accessories. 

Alto  available  of  new  production  TS239A  Synchroscope. 


Other  test  equipment,  used  checked  out,  surplus. 

TSK1/$E  K  Bond  Spectrum  Analyzer  TS35/AP  X  Bond  Signal  Generator  TS17S  Signol  Generator 

TS3A/AP  Frequency  and  power  meter  TS36/AP  X  Band  Power  Meter  TS226  Power  Meter 

S  Band  TS4S/AP  X  Band  Power  Source  TS25I  Range  Calibrator  APN9 

RF4A/AP  Phontom  Torget  S  Band  TS47/APR  40-400  MC  Signal  Genera-  TS270  S  Bond  Echo  Box 

TSIO/APN  Altimeter  Test  Set  tor  mnBi  nc  EmuBwrkj-r 

TS12/AP  VSWR  Test  Set  for  X  Band  TS69/AP  Frequency  Meter  400-1000  SURPLUS  EQUIPMENT 

TS13/AP  X  Band  Signal  Generator  MC  APAIO  Oscilloscope  and  ponoromic 

TSIS/AP  Flux  Meter  TS100  Scope  receiver 

TS16/AP  Altimeter  Test  Set  TSI02A/AP  Range  Calibrator  APA38  Panoramic  Receiver 

TS33/AP  X  Band  Power  and  Frequency  TSI10/AP  S  Band  Echo  Box  APS  3  and  APS  4  Radar 

Meter  TS12S/AP  X  Band  Power  Meter  APRSA  Microwave  Receiver 

TS34/AP  Western  El.  Synchroscope  TSI26/AP  Synchroscope  APT2  Radar  Jamming  Transmitter 

TS34A/AP  Western  El.  Synchroscope  TS174/AP  Signal  Generator  APTS  Radar  Jamming  Transmitter 


Large  quantities  of  quartz  crystals  mounted  and  unmounted. 
Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comparators. 

North  American  Phillips  Fluoroscopes  Type  80 
Large  quantity  of  Polystyrene  beaded  coaxial  Cable 


SPECIAL 

Widt  Bond  S  Bond  Signol  Gontrotor 
2700/3400MC  Using  2K41  or  PO  B36S 
Klystron,  Intornol  Covity  Attenuotor. 
Procision  individuolly  colibroted  Fro- 
guoncy  meosuring  Covity.  CW  or  Pulso 
Modulotod,  oxternolly  or  intomolly. 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


MINIMUM  ORDER 
25  Dollars 


Cables: 

TELSERSUP 
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A  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT  _ 


A  C  MOTORS 


INVERTERS 


PtICI  $S.0«  lA. 
TELICHRON  SYNCHRONOUS  MOTOR  Tn« 
•C,  110  V,  M  C»..  «  W..  M  RPM. 

PRICE  S4.00  EA. 


WINCMAROER  CORP.  PU  U/AP,  MOSTO. 
iHRMt  24  V.  D.C.,  M  Am^.  OmIpiN  IIS 
V,  400  Cy.,  1  0,  0.S  Amm. 

PRICE  SIOO.OO  EA. 

HOLTZIR  CAOOT  TYPE  140P,  liipat  24  V.  O.C 
■t  SO  Amm..  Oatpa*  20  V.  at  2S0  V.A..  400 
Cy..  mO  ns  V.,  400  Cy.,  at  SOO  V>.,  1  f, 
Mice  SIOO.OO  eJL 


HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

IZK.  *  «  *T*  *2.00  EA. 

TYPE  lOM.  2.2  W.,  1/240  RPM. 

PRICE  SS.OO  EA. 
TYPE  1000,  2.S  W.,  1  RPM.  PRICE  SS.OO  EA. 
TYPE  1000,  2J  W.,  l-l/S  RPM. 

PRICE  SS.00  EA. 
TYPE  1000,  2J  W..  1/00  RPM. 

PRICE  SS.OO  EA. 


I  PIONEER  TYPE  12117.  lapal  12  V.  D.C.,  Oat- 
pat  20  V.,  400  Cy.  at  0  V.A. 

PRICE  SSO.00  EA. 

PIONEER  TYPE  12117.  lapat  24  V.  D.C.,  Oat- 
t  pat  20  V.,  400  Cy.  at  0  V.A. 

I  PRICE  SSO.OO  EA. 

CWINCHAR6ER  INVERTER  TYPE  M6-2S00,  PU- 
»  7  Inpat  24  V.  O.C.  100  Amp*.,  Oiitpat 

t  IIS  V.,  400  Cy..  1  p  210  Amp*. 

E  PRICE  S7S.OO  EA. 

EoENERAL  electric  type  SD21NJ1A.  lapat 

^  24  V.  O.C.  at  IS  AMpa.  Ontpat  11SV.,  400 

S  Cy..  OSS  V.A.,  I  p.  PRICE  SSO  OO  EA. 

(lELAND  pi  SIS.  lapat  24  V.  D.C.  at  00  Ampa. 
t  Oatpat  IIS  V..  400  Cy.,  I  p  at  I.S  K.VJL 

E  PRICE  S47.S0  EA. 


SERVO  MOTORS 

CKI.  PIONEER.  2  p  400  Cy.  PRICE  S10.00  EA.| 
CIC2.  PIONEER,  2  p,  400  Cy.  PRICE  S14.00  EA.! 

CK2,  PIONEER,  2  p,  400  Cy.,  witli  40:1  raPaa-l 
Hon  paar.  PRICE  S1S.S0  EA.' 


MINNEAPOLIS  HONEYWELL  AMpllar  Typa! 
G40S,  IIS  V.,  400  Cy.,  UtaP  wHIi  abaval 
Motor.  PRICE  S10.00  EA.  WITH  TUOES' 


REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PIONEER  TYPE  ANS7J0-2  InPIcator  anP 
ANS7I0-3  Traamlttar. 

PRICE  S40.00  PER  SET 


PIONEER  AUTOSYNS 

TYPE  AYI,  24  V.,  400  Cy.  PRICE  SE  SO  EA. 
TYPE  AYS,  24  V..  400  «y.  PRICE  SS-SO  EA. 
TYPE  AVIOe,  24  V..  400  Cy.  PRICE  SIS.OO  EA. 
TYPE  AY14D,  24  V..  400  Cy.  PRICE  SIS.OO  EA. 
TYPE  AYS4D,  24  V.,  400  Cy.  PRICE  S10.00  EA. 
TYPE  AY1SID  Ptaalalon  Aatoaya. 

PRICE  SIS.OO  EA. 


'PIONEER  AUTOSYN  POSITION 
[INDICATORS  &  TRANSMITTERS 

>TYPS  SM7-17.  Dial  traPaataP  0  to  SOO*.  24 
;  V,  400  Cy.  peice  sso.oo  ea. 

!tYPI  4007-SO.  Daal  Dial  fraPaataP  0  to  S40*, 
>  24  V,  400  Cy.  PRICE  SSO.OO  EA. 


KOLLSMAN  TYPE  4S0K-0S  InPIcator  anP  STO-STYPE  S**®-!’*  TroMMlttar,  24  V.,  4M  Cy., 
at  Tr.n.Ml»*.r.  PRICE  SIS.OO  PER  SETS  S:1  9aar  ratio.  PRICE  SSO.OO  EA. 


D  C  MOTORS 

IODINE  NFH6-12  MOTOR  27  V.  DC  Gayarnor; 
ContrallaP,  I/SO  HP,  Comtant  SpoaP. 

PRICE  S14.S0. 

DELCO  MOTOR.  TYPE  S0407S0,  27  V.,  D.C.,' 
140  R.PJP.,  wHh  Oroka.  Priaa  S22.S0  EA.; 

JAEGER  WATCH  CO.  TYPE  44K-2  Contactor! 
Motor,  3  to  4.S  V.  Mahaa  WM  contact  aar< 
•o^.  PRICE  SS.S0  E^! 

OAROER-COLMAN  CONTROL  MOTOR,  Typo! 
AYLC  SMI,  27  V.,  0.7  Ampa.,  1  RPM.  Con-' 
toina  2  oP.  IImH  iwltchoa.  SOO  In.  Iba.! 
torque.  PRICE  SO-SO  EA.i 

WHITE  ROGERS  EUCTRIC  CO.,  Typo  490s' 
No.  S,  12  Y.,  1.S  AmpOv  1Vi  RPM,  toraao; 
7S  In.  Ibt.  PRICE  S’O.SO  EA.< 


VOLTAGE  REGULATORS 

LELAND  ELECTRIC  CO.  TYPE  0.  Carbon  Pllo 
typo.  Inpat  21  to  SO  V.  D.C.  RagalotoP 
oatMt  IS^S  at  S  Amps.  PRICE  SOlSO  EA. 

WESTERN  ELECTRIC  TRANSTAT  VOLTAGE 
REGULATOR  Spoc.  No.  V-122SSS,  Loop 
K.y>.  O.S.  Inpat  111  V.,  400  Cy.  Oatpat 
^aatoblo  troM  02  to  111  V.  „  . 

PRICE  S10.S0  EA. 


ENGINE  HOUR  METER 

John  W.  Hobba  MaPol  MI-277.  RocorPa  ran- 
nlno  Hmc  ap  1000  hoara.  20  to  SO  voHa  D.C. 

PRICE  S1S.S0  EA. 


RATE  OR  TACHOMETER 
GENERATORS 

GENERAL  EUCTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSSS1-1.  Varlablo  fraqaancy, 
S  p  oatpat.  PRICE  SSO.OO  EA. 

GENERAL  EUCTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSSS1-2.  Vorlobla  fraqaancy, 
S  P  oatpat.  PRICE  SSO.OO  EA. 


SYNCHROS 

IP  SPECIAL  REPEATER,  IIS  V.,  400  Cy. 

PRICE  SS0.00  EA. 

2JIFS  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  SM.OO  EA. 
2J1G1  CONTROL  TRANSFORMER,  S7.S/S7.S 
V.,  400  Cy.  PRICE  S10.00  EA. 

2J1F1  GENERATOR.  IIS  V.,  400  Cy. 

PRICE  SI 0.00  EA. 
2J1H1  DIFFERENTIAL  GENERATOR  S7.S/S7.S 
V.,  400  Cy.  PRICE  S10.00  EA. 

SSD6  DIFFERENTIAL  GENERATOR,  00/00  V., 
400  Cy.  PRICE  SSO.OO  EA. 

SG  GENERATOR,  IIS  V.,  40  Cy. 

PRICE  SSO.OO  EA. 

W.  E.  KS-SOSO-U  Steo  SG,  1ISV,  400  Cy. 

PRICE  S10.00  EA. 

D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD4.23,  27  V.,  10,000  RPM. 

PRICE  S10.00  EA. 

DELCO  TYPE  S040S70,  27  V.,  10,000  RPM. 

PRICE  SIS.OO  EA. 

DELCO  TYPE  S072400,  27  V.,  10,000  RPM. 

PRICE  SIS.OO  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX21S/APG,  20  V.  D.C., 
7,000  RPM,  1/100  H.P.  PRICE  S10.00 
WESTINGHOSI  TYPE  FL,  IIS  V.,  400  Cy., 
4,700  RPM,  Airflow  17  C.F.M. 

PRICE  S10.00  EA. 
DELCO  TYPE  S400S71  Motor  an4  Olowar  Aa- 
aombly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  SIS.OO  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

OTJO-PAO,  TRANSMITTER,  24  V. 

PRICE  S4.S0  EA. 
SDJ11-PCY.  INDICATOR,  24  V.  Dial  rnarbaO 
-10*  to  +4S*.  PRICE  SO'OO  EA. 

SDJ11-PCY,  INDICATOR,  24  V.  DM  aiarhoO 
0  to  S40’.  PRICE  S7.S0  EA. 

RECTIFIER  POWER  SUPPLY 

Hommatt  Elactric  Mfo.  Co.,  Modal  SPS-1S0, 
Inaat  VoltoDo  AC  200  or  230,  40  cycia,  S 
aboao,  21  amaa.  Ootaat  20  VoHa,  ISO  oniaa, 
contlnaoaa  doty.  S7*  MM,  22^'*  wido,  21" 
daop.  Cantoina  DC  Volt  motor,  DC  oma 
motor  and  0  aoint  tarn  twitch  for  varlablo 
oataat  valtaqa.  Srand  now.  Prka  SSSO.OO. 

MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEMSLY 
Sotaroblo  raactar  typm  oataat  tromformor. 
Daalfnod  to  taaahr  •  aboao  to  a  400  aycia 
motor  each  oa  the  Plonaar  W-S  or  CK-2 
from  Hia  atato  of  a  4SN7  tabo. 

PRICE  SIS.OO  EA. 
SPERRY  AS  CONTROL  NIT,  Port  No.  4440S4. 

PRICE  S7.S0  EA. 
SPERRY  AS  AZIMTH  FOUOW-UP  AMPLI¬ 
FIER,  Port  No.  4S40S0,  wHb  tnboa. 

PRICE  SS.S0  EA. 
SPERRY  AS  DIRECTIONAL  GYRO,  Port  No. 
4S4020,  IIS  V.,  400  Cy.,  S  d- 

PRICE  S2S.00  EA. 
PIONEER  TYPE  12000-1  GYRO  SERVO  UNIT. 

IIS  V.,  400  Cy..  S  d.  PRICE  S20.00  EA. 
ALLEN  CALCULATOR  TYPE  Cl  TURN  A  SANK 
INDICATOR,  Part  No.  2IS00,  20  V.  D.C. 

PRICE  SIS.OO  EA. 
TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Port  No.  GIOOOAS.  PRICE  SIS.OO  EA. 
PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Tyaa 
12074-1-A,  IIS  V,  400  Cy. 

PRICI  S40.00  EA. 


363  GREAT  NECK  ROAD.  GREAT  NECK.  N.  Y 
Telephone  GReat  Neck  4-1147 
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ELECTRONICS  — Ju/y,  1952 


V.' 


REll/ANCE 


Mi:RC«HrAl«HNMC.O 


ID 

5  1/2 

6  6/M 
4  1/8 

1  17  M 
1  13/M 
1  1/8 
1  1/8 
1  1/16 
3/4 
6/8 
1/2 
26  M 
3  8 
11/32 
8/16 


9/16 
23/M 
26/M 
26/M 
6/8 
6/8 
0/32 
9/16 
716 
3/8 
11/32 
7/32 
6  16 
13  32 
3  16 


R0  7* .  85.M  RO  26  . 

R0  8* .  R0  29* . 

RO  9* .  2M.99  RG  34 . 

R0  9A/U .  276.96  RO  36 . 

RO  10  .  246.9t  RO  41* . 

ROll* .  IMM  ROMA/U.... 

RO  12 .  i46.M  RQ66* . 

RO  13* .  214.99  R0  6/* . 

RO  17 .  4M.99  RO  68* . 

RO  18  .  999.99  R0  58A'i;*... 

RO  19 .  1269.99  RO  69* . 

RO30 .  1459.99  RO  62* . 

RO  21 .  229.99  i  RO  77* . 

R0  22/U* .  169.99  1 

Add  26%  for  orders  lew  tbAO  600  feet. 

*  No  minimum  order — other*  260'  minimum. 


250K  8.8. 


Prlc« 

22.19 

9.69 

7.69 
4.76 
4.96 
3.26 
2.36 
1.46 

.86 

4.96 

2.99 

2.99 


1NH4  OvHtAl  Diode 


Ch»he»:  30  Hy.  80MA  (».  $1.29;  6HY.  SOMA  ^ 

Power  T«»  8witeh-i>il.\llTK  <  #312*5  T*pe> 


aborting  2.^A  160  V.  A. 


Prict  Schedule 


Timer  — iDdustiiel  Timer  Corp.  15  min.  on  15  min.  off 
contlnuou*  US  V'.  A.  C.  Fully  cued  Plugs  Into  orul 

norket  . $6.50 

BC  221  FREQUENCY  METER  . $95.  to  $128.99 

Mike  Connector  Amphenol  nu*81  InterchAngenble  with 


.\m*jhenol  1W*M  end  plnted. 


mfd  mfd 

.0024  .0039 

.0025  .004 

.0027  .005 

.00282  .0051 
.002826  .0066 
0034  .006 

.0033  .0068 

.0082 


Price  Schedule 


SEARCHLIGHT  SECTION 


^e^coftce  S^ieccciU 


GEAR  ASSORTMENT 

100  unnll  naec^ted  genr*.  Most  ere  suinleee  steel  or  bmss. 
Eepertmeoter’s  dreamt  . •  •  •  • ' i__  •_!/ 1/ 16.50 

VERNIER  DIAL  or  DRUM  (From  BC-221) 

Dial— 2H'  dl*.  n-ioo  In  360^  BUek  with  sHrer  marks. 
Has  thumblock.  DRUM— 0-50  In  180*.  Black  with  silrer 
. . either  $5< 

SOUND  POWER  HANDSET 

UP  ^1^  BRAND  'new 

Include*  6  ft.  cord. — No  batteries 
(w  external  power  tourre — u^. 

218.50  cr 

AC  LINE  C0R08  6  ft.  long  with  molded  rubber  plug  13C 


BALL  BEARINGS 


Mfi.  No. 
MRC6928-1 
MRC7924-1 
MRC7921-299 
MRC194M2 
MRC194M1 
PoOeral  l.Sll 
Norma  SllR 
Podoral  AS4I 

Setaats . 

Norma  293S 
ND5292-C13M 
ND  3299 


NEEDLE  BEARINGS 

rORRINOTON  B108  >4*  wide  S”  IS'ltt* 

Brand  New  Meters — Guoronteed  2 

O-IO  ma.  D.C.  SV.  .3.95  0-80  Amp.  D.C.  2>4*. 

0-1  ms  I>0.  8%*  DeJur  ..Scale  Reads  0-4  KV. 

SELENIUM  RECTIFIERS 

Full  Ware  200  M.\  U5V . . 

Hslf  WsTe  100  MA  115V . . 


COAXIAL  CABLE  CONNECTORS 


UG  175/U  83-IF  33*1AP  tt-ll  80-239 

83-lAC  $.42  UG-22/U  $1.39  UO-l(V 

83-lAP  .39  UG-22A,U  1.45  UO-lOl 

83>1F  1.29  UG-22B  U  1.49  X'0-16‘ 

83-IH  .12  UO-23  U  1.29  rO-17J 

83-lHP  .26  UO-23B  U  1.99  UO-171 

83-lJ  .89  Uti-23C  U  1.99  '  UO-18J 

83-lR  .49  UO-24  U  1.39  rG-22- 

83-lRTY  .45  ,  VG-25aT  1.35  VO-25i 

83-lSP  .59  rG-27  U  1.39  rCr-26< 

K3-18PN  .49  UO-27B  U  3.49  UO-291 

83-lT  1.39  TJO~30/U  2.39  VG>-30l 

83-2AP  1.95  UG-57  X’  2.39  rO-4W 

83-2J  2.19  UO-67B  U  2.39  ITO-62J 

83-2R  1.79  UO-68  U  .89  CW-12 

83-22AP  1.49  t’0~68A/U  1.15  M-368 

83~22R  .48  ITO-69A/U  2.29  M-369 

83-22SP  .99  VO-86'U  1.75  PL-268 

83-168  .15  UO-87/U  1.49  PL-26fi 

83-185  .15  UO-H8/U  1.19  P1^25B 

UO-13/U  1.79  ro-89'U  1.35  PL-271 

UO-2XU  .95  UO-102  U  .99  80-23U 

CO-21B/U  1.36  ;  UO-103/U  .48 

NEW  COAXIAL  CABLES 

RO  5  U* .  $149.99  R0  22A/  U _ 


$1.79 


TIMING  MOTOR 
•  RPM  115V  60  eye 
E.  Inorahom  Co. 


400  CYCLE  INVERTERS 

Ltelond  Eltctric  Co. 

#10890  In:  10-38  V.D.C..  9$  A.  8000  RPM.  Out:  lt5V. 
400  Cyc.  1  phase.  1590  V.A  90  PF . $8A9$ 

3  AG  FUSES 

Amp.  Per  199 

1/8 .  $4.99 

3/8 .  4.99 

1/8 .  4.99  I 


UNIVERSAL 

JOINT 

ALUMINUM 

V4"  hole  *  Vi"  O.D. 
IVi"  Iona  35  g 


OIL  FILLED  CONDENSERS 

MFD  V.D.C.  Prlcn  MFD  V.D.C.  Prlco 
.28  20.000  SI0.08  8  1.000  88.28 

.078-. 078  g.UUO  I.OS  4  1.000  2.28 

.18-  18  8.000  2.08  3  1.000  I.7S 


PRECISION  RESISTORS— Vo  WATT— 30* 

2  10.48  12.32  14.118  82  84  147  8  |70S 

2.8  10.84  13  02  18  8  7»  81  220.4  2.1M 

3  8  11.28  13.82  18.37  108  8  301  8  3.800 

8  II  74  13  89  123  8  388  6 

8.88  128  414.3  69,148 

PRECISION  RESISTORS — Vt  WATT— ^ 
.28  11.1  75  400  8.808  18.000  *».000 

.334  13.18  87  723.1  7.000  16,700  37.000 

.444  13.3  97  8  888  7.300  17.000  48.000 

.802  16  12.5  970  7.800  19,880  47,000 

.887  28  178  1.800  8.000  20.180  50.000 

.627  44.73  179  8  2,500  8.500  21,300  88.000 

.78  45  180  2.880  8.800  25.000  89,000 

1.00  46  200  3.995  10,000  28,687  59,908 

1.01  82  210  4,000  12.000  30,000  S5-999 

1.83  58.1  235  4.285  14.828  32.700  79.0^ 

2.04  80  240  4,451  1.5.000  32.888  100,000 

3  28  61  280  5.714  18.780  33.000  180.000 

8.28  88  270  8.900  18.788  33,300 

8.89  68  8  290  18.810  35.888 

89  398  3 

PRECISION  RESISTORS— 1  WATT— 45*  _ 

.1  2  88  18  80  428  7,000  M.OOO 

.11  2.8  18  80  1.830  8.280  88,000 

.2  2  88  28  128  2.218  9.000  88.000 

.881  3.1  30  250  2.280  10.000  88.000 

1.01  3.39  38  270  3.300  12.000  70.000 

1,168  4  29  48.8  312  8.221  12.420  84.000 

2.68  8  21  84  28  420  80.000  98.000 

PRECISION  RESISTORS— 1  WATT— 60*  _ 

100.000  149.800  270.000  348.000  590.000 

105.000  1.50.000  298.000  399,000  600,000 

120.000  166.100  310.000  413.000  818,000 

128.000  240.000  320,000  820.000  650.000 

130.000  280.000  822.000  700,000 

133.000  800.000 

MEGOHM  1  WATT— 1%— Sl.SO— 5%— 60f 
PRECISION  RESISTORV-2  WATT— 75* 


DIFFERENTIAL,,  ^  ^ 

IIS  V.,  60  Cyc.,  Used  4.95 
#C7R249  9,95 

3K*  die.  I  S4i*  lone 


DELAY  NETWORK— ALL  1400i2 

T  114 — Approx.  $.$  micro  see.  delay . 7  6Sg 

IMlS^^Uar  to  T  114  with  tap  hrmight  out . \  each 

Sound  Powered  > 

Chest  Set  RCA— 

POSTAGE  STAMP  MICAS 

mirf  mmf  mmf  mmf  mmt  mmf  mmt  mfd  irfd 

7  26  66  110  260  500  800  001625  0044 

7.5  26  60  120  270  510  820  002  .006 

8.2  33  62  126  300  560  910  .0027  0062 

10  39  68  160  330  580  001  0033  .0066 

IS  40  70  160  360  600  .0013  .0036  .0066 

18  43  76  175  370  620  .0013  .0036  .0082 

20  4  7  80  180  390  660  .00136  .004  01 

22  60  82  200  400  680  .0016 

23  61  90  220  430  750 

24  IOC  240  470 


SILVER  MICAS 

mmf  mmf  mmf  mmf  mmf  mmf  mfd 
8  40  82  166  270  470  800 

10  60  100  170  326  600  0011 

18  61  110  180  360  610  .0013 

22  66  116  208  360  626  .0016 

23  60  120  226  370  660  .0016 

24  62  126  240  390  570  .001626 

27  66  130  260  400  680  0018 

30  68  136  266  410  700  0022 

39  76  150  260  430  0023 


TYPE  "J"  POTENTIOMETERS 

8  8.*  11.500  1/48.8  1  15K  1/4  t^OOK  fi 


PULSE  TRANSFORMERS 

ITAH— {»2«2  9$78  9180  9340 

WESTERN  ELECTRIC— D166IT3  D161310 

K88696.  K895d5.  K89800.  KS0862.  KSISICI 
OENinUL  ELECTRIC— K2731  K2719A  80-G-5 

JEFFERSON  FXECTRIC— C-llA-1318 
DINION  COIL— TR  1048  TR1049 

also  362-7150-2A;  35S-7351-2A;  T-1S19621-60 


DIFFERENTIAL,,  ^  ^ 

115  y„  60  Cyc.p  Used  4.9S  ifmi 
#C7S249  New  9.95 

SH*  dla.  X  5H'  long 

U*ed  between  two  C7924*s  as  a  dampener.  Can  be 
eooTerted  to  3600  RP61  Motor  in  10  minutes,  ('on- 

version  sheet  '•upplieil.  (Converted) . $5.50 

Mounting  Brackets  —  Bakellte  for  selsyns.  and  dif¬ 
ferentials  shown  above  . 35#  pair 

OIL  FILLED  AX.  CONDENSERS 


llOOK  7/16  IMei  SB. 
i:000  8.8.  '  iOK  6/8  200K  6/8 

•Split  Utkina  Rtlilwa  $1.50  EACH 
TYPI  "JJ"  POTENTIOMETIRS 
Ohsna  Shaft  I  Ohms  Shaft  |  Obma  Shaft 

1000  S.S  30K-10K  3  8't  1  Mcy.  1/3* 

lOK  6/16*  3K-90K  14*  11  Met-  8.B. 

I5K  8,B  I  I  1  M«^  8  8. 


ISK  8.8  I  '  1  M«w.  8  8. 

8D  — Ocrew  DriTcr  * — RpUt  Loeklna  Bueblnf — 

t— With  switch 

PRICE— $2.00  EACH 

JONES  BARRIER  STRIPS 

2—  140Y  1.17  ,  5— UIW  .27  9— 141Y  .71 

3—  I40HW  .21  4— I41W  .35  13—141  .M 

5—140  25  5—141  .25  3—142  .24 

10— 140W  ,J«  5— UIKW  .41  2—150  .43 

10— 140HW  .54  7— 141HW  .54  3—150  .45 

3— I41HW  .27  8— UINW  .M 

TIME  DELAY  RELAY 

Raytheon  CPX  24166 

I  i  Min.  Delay.  IIS  V.»  60  Cycle 

RI^TsI  second  recycling  time  spring  return  • 

^6#^  Micro-switch  contact.  lOA  •  Holds  ON  as 
long  as  power  Is  applied  •  Fully  Cased* 
X^J  ONLY  . $6.50 

AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONL'  WIRL'  WRITE'  YOUR  NEEDS 


2J1G1  SELSYNS 

400  CYCLE  BRAND  NEW 

Hardware  Assortment 
Screws,  Nuts,  Washers,  Lugs. 
_ Etc.  Mostly  Brass  3  Lbs.  $1 _ 

Minimum  Ordwi  S3 . Aii  orderi  t.o.b.  PHILA.  PA. 


Arch  St.  Cor.  Croskey  Philo.  3,  Pa.  Telephone  RIttenhouse  6-4927 
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MKE 

EACH 


SHAFT 

ICWGTH 


FIGURE 


Kik.  <■  Kound  atiArt  Hcmftdrir^r  adj. 
FtK.  1)  Hfxnut  ScrpwdriTer  adj. 

Fig.  K  *4  Kound  Shaft. 

Fig.  F  Double  End  PUU. _ 


800  to  1200 
eyelM  lapat 
10000  aunt— 
Oattut  25000 


REQUEST 


SEARCHLIGHT  SECTION 


Buy  TOP  Radio'Electronic  l/utues! 


AIR  TRIMMER  CONDENSERS 


CAPACITY  MANUFACTURER'S 

STOCK  NO.  Min.  M«>.  NUMBER 

»JT .  1.5-  7  Hamm  150034  .  . 

571*’ .  1  -  •  ASP17A114 . 

5717  .  1  -  10  ASPllGlM . 

40*0 .  1  -  15  ASP  401111 . 

1*3* .  3  -  15  ASP  117-1  . 

5710  .  3  -  15  Tnirid  *01070  30  .. . 

571* .  3-15  Hamm  *01070  30 

131  . .  3  -  15  CAIM  401001  ... 

5710  . .  3-17  Hamm  11715-1  . 

5711  .  1.5-  10  Camar  M410**4  A . 

5713  .  3  -1*  ASPllGlfO  . 

1*40  1  -  30  ASPAOH-101 . 

5714  4.5  -  30  OB7751E-15 . 

500*  .  .  5  -  30  Hamm  SBL-71M5  3  - 

1*41  .  4.5-  35  Hamm  ESA401070  37 .  . . 

131  .  5  -  54  Hamm  ESA001070  35 . 

5007  .  5  -  54  Hamm  BL  711*5  4 

13*” .  O  -140  ASP1«A34104 . 

5*71 .  *  -150  Hamm  APCIE150 

171* .  •  -104  OAK  114M110 

*  latuhl.  .pare.1  platm. 

**  .\d)u<a  both  uiuIb.  Boma  aTallabla  w/dust  covi 
Fta.  .\  Kound  Khaft  Hcrawdrtver  adj.  w/lnranut. 

Fla.  H  Bakplltn  Knob  Ina  HcrewdrlTcr  ad). 


SIGNAL  CORPS  TRANSFORMERS— 
CHOKES  &  FILTERS 


5  1* . 

♦  1* . 

«  1* 

1’al  4'D 

5  1* . 

5  1* . 

5  1* . 

*  1* . 

5  1* . 

11* . 

•  1* 

5  1* 

5  1* . 

11.. 

11* . 

11*  . 

11 . 

5.1* . 

1  1  1«'a1'4'D 
*1* 


GROUND 

LUG 

Rishi 

Top . 

To  Potl . 

Loft 

Top 

Riolil. 

Risht . 

loll  . 

RifM 

Top 

ToPoal . 

ToPaat 

Rflht 

BoMom 

LafI 

Loll 

Riplil.  . 

To  Potl 

Rillil . 

Top 


1C*1«1  K1 

1C*1*1  T1 

1C*1«1A  3 

1C*1«F  Tl 

1C*130  113 

1C*130.3  114 

1C*307'AK1 

1C*1**A  T14 

1C*4«4A,C11 

1C*130-*13A  CIO 

1C*11-*13A/T5 

1Z3*11-** 

1Z5711-317 

1Z«*00.3 

1Z*«04.1* 

1Z«*0*.1* 

1Z«*11.115 

1Z**11-1*« 

1Z««11 

1Z**11.51 

1Z«*11.*3 

1Z«*11.14 

1Z**11A4 

1Z**1 3.304 

1Z«*14.*4 

1Z**17-11 

1Z«*1*-* 


1Z«*1*.A1 

1Z**1*.41 

1Z**1*.*3 

lZ»*1*-*« 

IZVOM.I 

1Z«*11.43 

1Z«*11-111 

1Z**15-1 

1Z«*15-* 

1Z«*11-14 

1Z«*1* 

1Z**17-1* 

1Z«*1*-1 

1Z«*31.1*7 

1Z«*31.* 

IZ**  31.14 

1Z**11.1« 

IZ**  31.170 

IZ**  31.171 

1Z«*11.1«7 

1Z**31.14* 

1Z**31.1*1 

1Z«*  31.3*1 

*Z«*3*.3*« 

1Z**14.4 

1Z«*34.1« 

*Z**14.4* 


1Z«*1*.1* 

1Z**1*.1* 

1Z**3*A4 

1Z**41.41 

1Z**11 

1Z«**1 

1Z«701-1 

1Z*7*0 

iZtOOl 

iztooo 

izfoio 

izvoii 

izfoii 

1Z«*54 

1Z0055 

1Z**7*.1 

1ZV070-1 

1Z**7-11 

1Z«*7*.11 

1ZM70-14 

iZtOT* 

*Z**7«-1 

lZ«*7«-3 

*Z««00.5 

1ZP111B 

*Z«*44 

1Z««*4 


K10*B 
K 307-1 
3C 307-4* 
K317.33 
3C  317-43 
K317-44 
K313-4C 
3Clt3-14A 
3C  313-548 
K313-111B 
K111-141B 
K 314-4 
3C  314-40 
Klll-11 
IC  343-1 
1C144 
1C144-* 

1C  3*1-0 
3C171-11 
K54* 

K171 
1C171G-1 
3C  1*1-13 
1C  1*1-14 
K1**7-l« 
1C4071 
1F40*1B;C1 
*C*  F1 


MORE  INFORMATION  AND  PRICES  UPON 


6.3  VOLT  FILAMENT  TRANSFORMERS 


Primory  IIS  Volt  60  CycU  1600  Iniulotlon  Tlir««  6.4  Volt 
S«coii4ori«t 

6.3  Volt!  d  4.9  Ampi. 

6-3  ValU  #  4.5  Ampi  Horiaontal  Half  Shell  Mounting.  x 

6.3  Valti  9  l.l  Aaipt.  *  IS/H”  MounttnR  Centers.  2  13/16*  x 

3S*  Core  Size.  2H*  above  tThaasla. 
Stock  >'o.  Solder  L*ug  Termlnala— All  Terminalp 

5254A  oMarked. 


Hp 

F!rcHS2.65 


HAND  MICROPHONE 

Replaceaient  far  T->I7  Mika. 
Cnpllih  make.  Sinaia  Battan. 
RemavaMa  elemant.  Prautta>talk 
■witeh.  Stack  Na.  56S3A.  Ua* 
shlaldad  eaMa. 

Prica  Ea.  $3.2S 


TERMS: 

Otan  Aeeaant  ta  ratad  ar  accapt* 
aMa  rafarenca  aecaanft.  Otkart 
Pre'Payment  af  25*«  depacit  wttti 
ardar.  kalanea  C.O.D.  Priea  F.O  B. 
Ckleapa  and  tablaet  ta  ehanpa 
without  natica.  Marehandlea  Mb> 
iact  ta  prior  tala. 

ORDER  TODAY! 


Radio  Surpius  Corp, 


732  S..uth  She  rman  Street 
Chicago  5,  lllinoii 
Phone:  HArrison  7-S923 


ELECTRONICS  — io/y,  J952 


SEARCHLIGHT  SECTION 


PULSE  EQUIPMENT 


S  BAND  -  3“  X  1'/;”  WAVEGUIDE 


X  BAND  -  1”  X  H*’  WAVEGUIDE 


THERMISTORS  U  VARISTORS  I 


K  BAND  - 


WAVEGUIDE 


COMMUNICATIONS  EOUIPMENT  CO. 

131  Liberty  St.,  New  York  7,  N.  Y.  DeptjCEIChas.  Rosen  Phone:  DIgby  9-4124 


RADAR  SETS 

•  AN/APS.}  Alrtwm  KM  IMar 

•  AN/APS-4  KMAIrWnMMv 

(so  UCM  PMtM*  IlMta, 

OAN/APM^  USW.MC,. 

A  AM /  ADM  1  lATMl  SM,  AIAWIM 

•  AN/APN.J  Xm»,.  Mil, 

•  SE  U  cm  SurfK.  fMrch 

WBilcr 

•  SO-1  1*CM  SEA  RiDw, 

USVDC 

4  SN  UCM  PMtAM.  matt, 

lUV,  SK,. 

4  PP.4/ APQ-t  OC  P.wr  Supply  Irpm 
4M  Cy . $SS.PI 

•  MKIO  UCMOun  Layliis 

4  MMV  StSMCeuu  Layliit 


PULSE  TRANSFORMERS 


U-IOIM.  I'RI:  I.5KV.  »7A  PK.  SET.  18KV  J8A.  Plin— 350-500 

fy.  WRATION  1.3  u*< . U2.tt 

G.E.K..2745  . gs.M 

G.E.K.-2744-A.  11.5  KV  High  Volugf.  3.1  KV  Low  VoltMC 
(0  SOO  KW  oper.  (t70  KW  max.  1  mlcrostw.  or  l.mlcroow. 

(0  eoo  pra . $3t.M 

W.E.-KS  9MN>  Input  traniformrr.  Windlnf  ratio  bMwcoo 
termlnaUTl  5  and  1*S  i«  1.1:1,  and  brtwern  terminals  6*7  and 
1-2  is  2:1.  ProQUCfieT  range:  380-520  e.p.a.  Permalloy  core. 

M.M 

W.C.  #0169271  HI  Volt  Input  pulee  Transformer . $27. M 

G.C.  K2450A.  Will  recdre  ISBTv.  4  micro-secMid  pulse  on  prl. 
i4ecoad4r>  dellrer*  14KV.  Peak  power  out  lOOKW  G.  E.  .|34.$0 

G.E.  K2746A.  Pulse  Input  line  to  magnetron . $36. M 

Ray  UX  7696-PuLse  Output  Prl.  6?.  acr.  41? . $7.50 

Ray  UX  $442— Pulse  Inrerdoo— 40t  -h  40r . $7.50 

Rey  UX  7361  5  mlcrosee.  60-400  cy . . $5.60 

PHILCO  #352-7250.  352-7291.  352-7297 
UTAH  #9262.  9332.  9278.  9341. 

RAYTHEON:  ITCSOSS,  UX7428.  tTt7350. 

WEST.  ELECT.  D-16I310.  D-166638.  D-16617S.  D-169114. 

D-161929.  K89948. 

U-II7I6  PRI:  13.2  KV  <9  70A.  SEC:  3.6  KV  CXC  AA 
«  72A  use  pulse.  PRR-OOO  PPS  #09dUU 


MIT.  MOD.  3  HARO  TUBE  PULSER.  Output  Pulse  Power  144 
KW  <12  KV  at  12  Amp.)  Duty  Ratio-  .001  max.  Pulse 
durstion:  5.  1.0,  10  inlcro'4ec.  Input  roltage:  115t  400  to  2400 

cpe.  Uses:  1-715B.  4-829-B.  8-^’s.  l-’73.  New . $110.00 

APQ.I3  PULSE  MODULATOR.  Pulse  Width  .5  to  1.1  Micro 
Sec.  Rep.  rate  624  to  1348  Pps.  Pk  Par.  out  35  KW  Energy 

0.018  Joulee  . $49.00 

TPS-3  PULSE  MODULATOR.  Pk.  poweT  50  amp.  24  KW  (1200 
KW  pki:  pulse  rate  200  PPS.  1.5  mlcroeec.  pulse  line  Imped¬ 
ance  50  ohmx.  Circuit  series  charging  version  of  DC  Resonance 
t)-pe.  Uses  two  705-A’8  as  rectlflera  115  t.  400  cycle  input. 

New  with  ail  tubes . $49.50 

APS-IC  MODULATOR  DECK.  Complete,  lees  tubee . $75.00 


PULSE  NETWORKS 


ISA— I-400-S0:  15  KV.  “A'*  CKT.  1  mlcroseo  400  PPR.  50 

Ohms  Imp . $37.50 

G.E.  #6E3-5-2000-50P2T.  6KV  "E  "  circuit.  3  secUons  .5  micro¬ 
second.  2000  PPS.  SO  ohms  impedance . IS.50 

G.E.  #3E  (3  84-810)  (8-124-405  )  50P4T;  .TKV  "E’*  CKT  Dual 
Unit;  Unit  1.  S-sectlons.  84  mlcroeec.  810  PPS.  50  ohms  Imp. ; 
Unit  2.  8  Sections.  2.24  mlrroeec.  405  PPS.  50  ohms  imp  $6.50 
7.5E3-I-200-67P.  7.5  KV.  -E”  Circuit.  1  microsec  200  PPS, 

07  ohms  impedance.  3  sections . $7.50 

7.SE4-I6-60.  67P.  7.5  KV,  *‘E"  Circuit.  4  sections  16  microser. 

60  PPS,  67  ohms  iropt»daoce . $15.00 

7.SE3-3-200-67P.  7.5  KV.  •'E’'  Circuit.  3  mlcrosee.  200  PPS. 
67  ohms  imp.  3  sections . $12.50 


•  SifMl  G«n. 

G%n. 

•  SfMl  Gta. 

•  TS10A 

•  T516  AP 

Sts  36 

TS47/APR 
•>TS  56/AP 
•  T5lf7  UP 
•  T5  69/AP 
•  TSS6S  UP 


140-600  me 
Directional  Antenna 

140-310  me  con«  and  300-400 
me  cMMg  Mch  centitfiiio  of  2 
•nd  f«d  Kolf  WOV6  conicol  sac- 
ttont  with  •fficloMd  motehifif 
stub  for  rooctonco  chonoos 
with  chon9in9  tro^uoncy.  Now: 
comploto  with  mostg  9uytg 
coblof,  corryin9  chost.  .$49.30 


MAGNETRONS 


DELAY  LINES 


0-166184:  ..5  microeec.  up  to  2000  PPS  1800  ohm  term. 

0-170499  :  2.%  ..50/.75  mlcrosee  8  KV  50  ohms  imp . 

0-165997:  l»*  mlcrosee . 

RCA  2556M-S02.  12tt  sec.  1400  ohms . 


MICROWAVE  PLUMBING^ACCESSORIES 


REACTION  WAVEMETER  3000  3700  MC,  Mfg.  Head.  Comp,  with 

Cal.  Chart  . 7^125.00 

LHTR.  LIGHTHOUSE  ASSEMBLY.  Part  of  HT39  APG  5  4  APG 
15.  RecelTW  and  Trans,  ('avities  w^aseoc.  Tr.  ('arity  and  Type  N 
CPLO.  To  Recrr.  Uaes  2C40.  2C48.  1B27.  Tunable  APX  2400-2700 

MCS  Silrer  Plated  . $49.50 

BEACON  LIGHTHOUSE  cavity  10  cm.  Mfg.  Bernard  Rice 

each  $47.56 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  721A  Duplexer 

Cavity,  gold  plate . $45.80 

REGULATED  POWER  SUPPLY  for  Gl>  446  type  lighthouse  tubes 
(2C40.  etc.)  116  vac.  60  cycles.  Panel  Mounting.  Lesa  tubee 

$32.50 

RT-39/APG-S  10  cm.  Ughthouse  RF  bead  c/o  Xmtr.-Kecvr  TR 
cavity,  compl  reevr.  4  30  MC  IF  strip  using  6AK5  <2C40.  2043. 
1K27  lineup)  wAubes 

72IA  TR  BOX  complete  with  tube  and  tuning  plungers . $12.90 

MeNALLY  KLYSTRON  CAVITIES  for  707B  or  2K28 . 94.00 

TS  268  CRYSTAL  CHECKER . $90.00 

F  29/SPR.2  FILTERS,  type  input  and  output . $12.50 

WAVEGUIDE  TO  RIGID  COAX  -DOORKNOB'*  ADAlTKR 
CHOKE  FLANGE.  8IL\T:R  PLATED  BROAD  BAND.  .  $32.50 
AN/APRSA  10  em  antenna  equipment  consisting  of  two  10  cm  wave 

guide  sections,  each  polarised.  45  degrees . per  set  $79.00 

A8I4A/AP-10  CM  Pick  up  Dipole  with  “N*'  Cables . $4.50 

S  BAND  SIGNAL  GENERATOR,  complete  with  calibrated  attenu 
ator.  W.  B.  coax,  waveraeter.  MeNallv  Klystron  Cavity.  Reguiate<i 
power  Mtpply  operates  from  115  V.A.C.  50-1200  Cycles.  Manu¬ 
factured  by  W.  F. . 3$5$-W 

OAJ  ECHO  BOX.  10  CM.  TUNABLE .  $22.50 

-E”  er  *‘H**  Plans  Bsnds,  90  Deg.  less  flanges . $7.50 

%"  RIGID  COAX— I.  C. 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pickup  loop  $8.00 

SHORT  RIGHT  ANGLE  BEND,  with  pressurixing  nipple . $3.00 

RIGID  COAX  to  flex  coax  ooonetnor .  $3.50 

STUB-SUPPORTED  RIGID  COAX,  gold  plated  5'  lengths.  Per 

length  . $9.00 

RT.  ANGLES  for  above .  $2.50 

RT.  ANGLE  BEND  15  L.  OA . $3.50 

FLEXIBLE  SECTION.  15'  L.  Male  to  female . $4.25 

FLEX  COAX  SECT.  Approx  30  ft . $16.50 

*•'  RIGID  COAX.  BULKHEAD  FEED-THRU  . SI4.00 

Hsmsdell-tS-Typs  *‘N”  Mais  Adistsrs.  W.  K  #D16T2K4  $2.75 

I.  F.  Amp.  Strip:  30  MC.  120  d  b.  gain.  2  MC  Bandaidth.  use4 

6.\r7'8 — with  video  detector.  Less  tubes . $24.50 

Psiyrsd  Antsnna.  AS3I/APN-7  in  Luclte  Ball.  Type  "N”  feed  $22.50 
Antenna.  AT49A/APR:  Broadband  Conical.  300-3300  MC  Type  "N" 
Feed  . $1750 


I'  X  */t*  wavsfuids  in  5'  I«tigths.  UG  39  flange  to  UG40  cover 

per  length.  $7.50 

Rotstinp  Joints  supplied  either  with  or  without  deck  mounting 

With  rG40  flanges . sacli.  $17.50 

2J42  Magnstrsn  Pulse  Modulator.  I4kw  max.  rating  7kw  min.  Plate 
voltage  pulsed  S  .5kv  6.5  Amp.  .001  duty  cycles.  2.5  usee  pulse 
length  max.  filament  6..3V  5  Amp.  Includes  magnetron  mtg  and 

Mower.  Requires  .3045  and  2  3B24.  New . $75.00 

TS  268  Crystal  Choskar . $50.00 

Bulkhead  Fssd-Thm  Assembly . $15.0^ 

Pressure  Gaupe  Seetien  15  Ib.  gauge  and  press  nipple . $10.00 

Pressure  Gaupo.  15  Ihs . $2.50 

Dual  OscMIater-Beaeen  Meunt.  P/O  A1*8  10  Radar  for  mounting 
two  723A/B  klystron  with  crystal  mts.  matching  slugs,  shield-* 

$42.50 

Dual  Oseillator,  Mount.  (Bark  to  back)  with  crysul  mount,  tunable 

termination  attenuating  slugs . $18.50 

DiroctionaJ  Coupler.  UG-iO/U  Take  off  20  db . $17.50 

2K29/723  AB  Roeolvar  local  o^llator  Klyf-troo  Mount,  complete  with 

crystal  mount.  Iris  coupling  and  choke  couMing  to  TR . $22.50 

TR-ATR  Duplaxar  section  for  above . $8.50 

CU  IM/APS  31  DIrectloo  Coupler  2.5  db . $25.00 

723AB  Mixer  -  Beacon  dual  Osc.  Mnt.  w/xtal  holder . $12.00 

Wavofuidt  Section  12”  long  choke  to  cover  4-5  deg.  twist  4  2H' 

radius.  90  deg.  b<«d . $4.50 

Twist  90  dog.  .5'  choke  to  cover  w/prees  nitgile . $8.50 

Waveguide  Sections  2H  ft.  long  stiver  plated  with  choke  flange  $5.75 

Rotary  Joint  choke  to  choke  with  deck  mounting . $17.50 

3  cm.  mitred  elbew  '*E"  plane .  $12.00 

90  degroo  Mbowi,  "E"  or  “H  "  plane  2^  radius . $12.50 

80  degree  twist  6'  long . $8.00 

48  degree  twist . $8.00 

40KW  X  BAND  Rsdsr,  complete  as  described  and  Illustrated  in 
July  1951  PRt^*  IRF. 

APS-4  Under  Belly  Assembly,  less  tubes . $375.00 


IV4"  X  »/•"  WAVEGUIDE 

Mitred  Elbow  H  Plane  rG51-UG52 . $12.00 

CG  98B/APQ  (3  13*  Flex.  Sn^t.  1^*  x  S'  OD . $10  00 

X  Band  Wave  GD.  IS'  x  S'  O-D.  1/16*  wall  aluminum  per  ft.  75c 

Slug  Tuner  Attenuator  W.E.  guide.  Gold  plated . $6.M 

Bi-Directional  Coupler,  Type  **.N*’,  Takeoff  25  db.  roupUng.  .$27.95 

Bl-Directienai  Coupler,  UU-52.  Takeoff  25  db.  coupling . $24.95 

Waveguide-tn-Type  *‘N'*  Adapter,  Broadband . $22.50 


MICROWAVE  ANTENNAS 


Relay  System  Parabelie  reflectors  approx,  range 
24HMI  to  6000  Me.  IHmenslons  4H'  x  3'. 

New  . $75.00 

AS-3I/APN-7:  10  cm.  Polvrod  in  I-Aidte  Ball. 

T)-pe  N  Fitting.  <’oax  Feed . $22.58 

TOY  “JAM"  Radar  rotatlog  antenna  10  cm. 

30  deg.  beam,  115  V  AC  drive.  New.  .$195.00 
Parabolic  Peel.  Radiation  pattern  approx.  25 
deg.  in  horisontal.  33  deg.  in  vertical  planes 
fM.OO 

Cone  Antenna.  AS  125  APR.  1000-3200  me. 
Stub  supported,  with  type  "N**  connector. 


DI670I8 

DI67332 

DI676I3. 

DI66228 

Dlb4699. 


OI7I8I2 . 

DI72I55 . 

DI67I76 . 

DI68687 . 

OI67208E.  DI7I858 
308A.  3A.  77-B  . . 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C  O  D 
RATED  CONCERNS  SEND  P.O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  B  RAILEX. 
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July,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


.tMA  SVSA . 

MA  IV/3A,  •JV/tA... 
.MtA  2.SV^34A.  2.SV/ 

LTtA  . 

.MS  A  S.SV/t^  S^/Mt 

MA . 

MMA  S.IV/1.JA,SV^SA.. 
IMMA  S.1V/L2A.SV/SA. 
MMA  SV/SA,  S.IV^SA 


MFRSr  MFRS!  MFRSI 
NIW,  FINtSHCD 
MN  MATERIAL 
FOR  YOUR  WAR 
CONTRACTS 
Writ*!  RhoiMf  Wlr«! 


POWER  TRANSFORMERS 


Comb.  Tromformoro— 1ISV/50-40  cRt  biRiit 
CTJS-2-MtVCT/.2A.  SV/SA  $S.M 

CT-ISA  SMVCT  .MSA  C.SV '.S^  SJV/1.SA  2.M 
CT.IM  4aHV.tt2A/'12NV  T«M.  SVCT/SA/12KV 

TMt.  AJV^SA/SMVTMt  12.M 

CT-Ml  lMtltMA.-C3SV  #SMA,MVdASA  ■ 


2S2.SV/SA.  S.SV  d  lA 


MA^MV^ASA  ■ 


.JMA  S.JVCT/M. 

AIVCT/SA  . 
.IMA  2.S/12.  m/JM 
MA  U'jSkW/U, 
2.S^S  .  . 

.MSA  SVCT'SA 


I  ELECTROLYTIC 

CAPACITORS 


ItV/^SM  MA  r  LAS 

CT-TM  SSA^SS«V/3M  MA.  AfV/LtA .  AM 

CT^SA  IM  I  tMV/.MA,  2.SVCT  SA.  ASVCT/IA  S^ 

CT7>SMSS«VCT  2MMA.  AtV  SA.  ASV^SA _  AM 

CT.444  2SA-A-23RV/MA.  SV^U.  SV/ASA . A4S 

Filomofit  Tronstormoft— 11SV/S0*A0  cps  iiMMt 


1  PER  CENT  PRECISION 
RESISTORS 

ALL  VALUES  IN  OHMS 


400  CYCLE  TRANSFORMER 


FT^  AMV/21A,  217.7SV  ASA .  1AM 

FT^  2i2tV/ASA,lSV/lA,7.2V/TA.A4V/lSA, 

S.4V/2A  ..  .  AM 

FT -MS  S.SVCT/1A.  SVCT/1A.  SVCT/M  ...  AM 
rr.SS.2  7.2V '21.SA.  ASV 'CASA.  SV.^SA,  SV/SA.  AM 

FT.SM  ISV  M  ASA  or  12V  M  ASA .  ATS 

rr-SSA  AI/ASA.  2IASVTA  .  CAS 

PT-A27  ASV/2.SA.7VTA.TAPASV/ASA,UNV 


POWER  RESISTORS 

12tW— WW— S%  TN. 

1 FottwI*.  SJ;i*  L««f 
Mw.  Olmn  Prim  Hit.  ONwn 


PTATS  C.5V/.SA.  7V/7A..^  .  2AS 

FT  AM  2iSV  m  SA.  ISKV  Tml  .  SAM 

Plot*  Trout.*— 1 1SV,  40  cpt 
Ham  MaMof  Prim 

PTAM  USVASA  SAM 

PT-Mt  3M/TSSV/.MA.SM^1MV/.MA  .......  ATS 

PT.SS2  12t*0>12tV/m  MA .  AM 

PT-IM  IT.MtV/tCCMA .  AM 

PT-m  S2V'1.SA...  7.M 

Spociol  Fit.  Tfomformtrt-  iO  cpt 
Item  PH.  VMtt  SmwMarIm  Prim 

STP.S7S  22S/44i  tiASV/SA,  SNV  TmC 

ASV/ISA  .  M.Jf 

STP-llA  22SV  TiCSV^JSA.  2ISV/SA 

lACVTA .  AM 

STPAM  22tV  StV /ASA.  SV/SA.  ASV/IA. 


STEP  DOWN  TRANSFORMERS 

ALL  PfHMAPICS  22SV.  MCy..  1  all. 
SCCONOAMICS  USV.  M  Cy..  1  pb. 

N£W  STANDARD  BRANDS,  COMPLETE 
WITH  LINE  CORD  AND  OUTLET 

w.n»t>  r 


CERAMICON  TYPE  CAPACITORS 


$5.00/100 


Idynamotors) 


DmaHptlaBi  I 

ISH/CM  M A- ISKV  . A 

.  ISN  TM  MA-^liS  (Mmim  dck!  '.  I ! ! ! ! ! 
Ooal  7H  Tf  MA.  UN  M  MA 

SKV  DC  TmC  . 

ASM  '12S  MA . . 

Ooalt  12SN  17  MA  .  . 

2  I  .$H  SM  MA  TS  OlHfM  . 

SWUM.  .SSSN/SA-.SSSN/.SA.  .SSSalM 
OCR.  1  KV  TEST 

A2SM  IM  MA  TSMmvm . . 

ASH'USMA  USSVTmt . 


SPECIALS! 


CIRCUIT  RRIAKERS 

24V.  7A— *lilSI»«l-7  . $•  ;» 

««V.  lOA.  I  POLt .  . .  I.M 

AIR  TRIMMfRS 

S.IS  Mt.  I-W  ..f.  3-3S  ..t.  S-M  Ml.  3.l(  nf. 
3-7  . 13 

SHOCK  MOUNT  RACKS 

IIT.5/*IIR-2/rT-33i/FT-l$»/FT-4*7/rT.I»5/FT-2MA 

/»IT.M/ARC.5FT-725/FT.|62/«IT-l7aA/FT-44»/ 

HT.|7IA/MT.If7/U. 

Writ*  tor  Prtapt 

T-3«  CvkM  MHui.  Nm  . n 

TH.  Tm*.  «  «'4'  RNI. . 23  ...  V'N 

TH.  Tu..  4"  RNIl . 12 

BC3U  latMVlMM  JMk  Bn .  I  .7*  M. 

AN/IIB.A  Aatna* .  I.Maa. 

C-3t/ABC-S  Caatral  Bn  .  2.3Sn. 

EE'BBA  Talapllaaa  Baaaatar  .  12. M a.. 

EE-(SA  Tataakaa.  Taat  Sat .  M.BBaa. 

1024/ARM-B  Craaa  Paint  laBMaiar .  B.Maa. 

TU-S  Tania.  Unit  (.2-7.7aia .  4.B3  n. 


BCB2B  InAlaMar.  3BPI,  all  takai.  Na. .  ..  2t.Mn. 

NalM  FIIBan.  IBB  AMP.  6.E .  I.3B  a.. 

MC3M  BIbM  AnBla  OrlMa . IB  n. 

IF  TrualaraMra.  112  KC  DaaBla  tin.  Tana  .BBaa. 

IF  Tranafanaara.  IBBB  KC  Daakla  Ma. . TBaa. 

MD/7  MaBalatar  far  ABC/S.  All  taka.  ....  7.BS  n. 

ABC-S  Xaittr.  Taainn  Cmk.  Z5S32  .  l.tBa.. 

ABC-3  Xaittr.  M.O.  Trlmniar  a4B9B .  l.2Bn. 

BIRTCHER  TURE  CLAMPS 

92«B-IB  92BC-I3  B2BC-lt 

92BB-lt  92BK.2  •  224  a.. 

COILS  FOR  BC  230  XMTTRS. 

C.2B3  I2SB.I9BBIU .  $  .17  #« 

C-3B2  32BS-4BBB  ka . B7  aa. 

C.IB4  4.9nie  (witk  4493kc  Xtal.) .  1.93  aa. 

C.484  3-S.2aK  .  . . $7  a*. 

Oaal  Coll  Sat.  C-43S  far  BC42B  RnT.. 

Rtnn:  2BI-39Bkc  aaX  2.3-4.7aia .  l.2Baa 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE.  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OF  20  POUNDS  WILL  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


COMMUNICATIONS  EOUIPMENT  CO. 

131  Liberty  St.,  New  York  7,  N.  Y.  Dept||^9 Rosen  Phone:  DIgby  9-4124 


ELECTRONICS  — Ju/y,  1952 


M(5TORS  •  BLOWERS  •  RATE  GENERATORS  • 


SEARCHLIGHT  SECTION 


115  volt  3  |i 
Pioneer-Rendi 


July,  J 952— ELECTRONICS 


UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 

Z  • 

> 

2 


IMMEDIATE 

DELIVERY 


BLOWER  ASSEMBLY 


l.ear  frame  COlO,  5500 
rpiii  motor  with  3"  Sirroco 
, impeller.  Motor  28  v.  DC 
12  Amps.  Output  16 
watts,  ('ont.  duty.  Stock 
rSA-S47  Price  $9.7S  each. 


SSA  SERVO  MOTOR  (DC) 

Sperry  8001058 
6  terminal-armature  and 
dual  fleld  control  motor. 
2"  diam.-SU"  Iff*  Front 
flange  mounting.  Shaft 
5.^32"  diam.  St4>rk  .;;SA.389 
Price  99.75  each. 


27.S  VOLT  DC  MOTOR 

_ John  Oster  Type  E-7»5 

4  lead  shunt.  l/20th  hp. 
Internal  fan  cooled 
SVt"  diam.  %- 
Hhaft  extension.  B/IO” 
diam.  3650  rpm  8tock 
rS.\.311.  Price  919.50 
ca<h. 


60  CYCLE  AMPLIDYNES 

O.E.  Types  5.\M45I>B15  and  5.\M73.\B9.5. 
Type  46DB15  input  115  v.  60  cy.  at  5  amps. 
Output  250  volts  DC  at  0.6  amps.  Stock 
3rSA-147. 

Type  73AB95  Input  115  volts  60  cy.  at  9 
amps.  Output  250  volts  DC  at  1.5  amps. 
Stock  #8A-257. 

PRICES  ON  REQUEST 


DELCO  CONSTANT 
^■§■1^  SPEED  MOTOR 

1  30  hp.  27.5V  d-c  3600 
rpm.  Cont.  duty.  2H*' 
diam.  X  SH"  Ig.  %”  shaft  extension.  5 '32" 
diam.  4  hole  hase  mounting.  Stock  2rSA- 

34.  Price  919..%0  each. 


SYNCHRO  CAPACITORS 


Production  quantity  requirements  of  the 
following  Synchro  ‘•Exciter”  fapacitors 
are  available  for  immediate  delivery. 
Type  6C— connected  20-20-20  mfd. 

Type  1C — Mk.  12— <-onnected  .6x.6x.6  mfd. 
Type  3C — Mk.  1 — connected  10x10x10  mfd. 
Type  4C — Mk,  14 — connected  3x3x8  mfd. 
Quantity  Quotations  on  Request 


—  SERVO  SPECIAL  — 

Low  Inertio  Servo  Motor 
400  Wotts  Output 


Uses  buitt  in  Fan  Motor. 

Navy  Type  CM.211518A  W.E.  KS-151182L1 
Small  Qty.  only 


AUTOSYN  POWER  SUPPLY 
(CONVERTER) 

PIONEER  I>wg.  131(W-3B.  Designed  to 
supply  26  V.  400  cycle  excitation  to  from 
20-50  Pioneer  Autosyn  units.  Input  voltage 
24  V.  DC  at  3.0  Amps.  4000  rpm.  Stock 
rSA-504.  Price  959.50  each. 


MOTOR  GENERATOR  SET 

Xavy  Ty|9C  r.\J-3ltt«9.  For  OBE-3  Under¬ 
water  sound  equipment.  .Mfd.  by  Holtzer 
(Tabot.  Motor — 115  volts  IM'  at  8.3  Amps. 
0.75  hp.  Generator — 115  volts  60  cycles 
single  phase.  4.0  Amps.  0.88  P.F.  Self- 
excited.  ront.  Duty.  Stock  2rSA-505. 
Price  919.'>.00  each. 


1  H.P.  VARIABLE  SPEED  DRIVE 

Louis  Allis  Adusto-Spcde 

Squirrel  Cage  A-C  motor  and  an  electro¬ 
magnetic  clutch  and  pilot  governor.  Speed 
range  0-1050  rpm.  Three  phase.  208  v. 
operation.  60  cycles.  DC  exi  itation  0-10 
volts.  Small  quantity  available. 


.Llrcraft  Turret  Motor — O.E.  5B.\.501I.<I32. 

hp.  Anifdidyne  controlled  motor.  Arma¬ 
ture  vidtage  60  max.  Field  27  v.  Max.  Arm. 
current  8.3  amps.  Field  2.9  amps.  10 
minute  rating-  Stock  2rSA-345. 

tluantlty  price**  on  re«iuest. 


BODINE  GEARHEAD  DC  MOTORS 

Type  NSII-IIR.  200:1  re- 
rpm. 

volts  $  0.28  Amps. 
^  l.«arge  Qty.  .Stork  2;SA- 
""  1001.  tiuotatlons  upon 

re<|tie*>t. 

Type  NSE-IIK.  1  MOO  hp.  630:1  gear  re¬ 
duction.  250  volts  DC  or  AC.  Output  shaft 
10  rpm.  Current  0.15  Amps.  Int.  duty. 
I..jirge  Qty.  Stork  2;SA-1002.  Quotations 
ti|M»ii  rei(|iie«t. 


FULLY 

GUARANTEED 


DRAG  CUP  GENERATOR 


e% 

I 


Kollsman  Type  977-01630 
115  volt  60  cycle  Input.  60 
cycle  output  voltage  propor¬ 
tional  to  shaft  speed  rota¬ 
tion.  Mock  #8A-807.  Price 
929. 5U  e«M‘b. 


DC  MOTOR 

John  OMer  Type  A-16A- 

2B.  28  v.  DC  Shunt 

wound.  8000  rpm.  0.09 
ox.  in.  torque.  Darge 
Qty.  Prices  on  request. 


PIONEER  AUTOSYNS 


Pioneer  Hendix  Types  AT- 
1:  AY-54;  AY-14D;  AT- 
140  and  othera 

Prices  on  reiiuest. 


KOLLSMAN  TELETORQUE 


49b 


Kollsman  Type  403  self 
synchronous  units.  (Syn- 
B^Rchro)  115  volt  60  cycle 
B^pexcitatton.  Use  as  either 
generator  or  repeater. 
Stork  2rSA-79. 

Prices  on  request. 


115  VOLT  D-C  MOTOR 


O.K.  Type  SD.  1/20  hp. 
4  lead  shunt.  Reversible. 
Double  shaft  extensions. 
Speed  1725  rpm.  L^rff^ 
Quantity. 

Special  919.50  each. 


LEAR  POSITIONING  MOTOR 


MAGNETIC  AMPLIFIER 
Pioneer  Type  12077 

115  V.  400  cy.  <»ne  Tube  Servo  Amplifier 
using  saturable  reactor  type  outlet  trans¬ 
former.  Limited  Quantity 


Bofline  NSH-12K^1 '400  hp.  630:1  gear 
reduction,  output  speed  3.5  rpm.  Torque 
3.5  in'lbs.  115  v,  lN\  Cont.  Duty.  Stock 
2rSA-1003.  I..arge  Quantity.  Prices  on 
mjueHt. 


400  CYCLE  INVERTERS 

INSTRUMENT  INVERTER  I  Pioneer — 12130-4B;  12108-2B;  12121-2; 

IMonecr  Type  12I28-1B  12116-2;  12117-5:  12123-lA. 

Post  War  Model.  Input  Holtecr  Cabot --MG- 149;  MG-149F;  MG- 
27.5  volt.  IX-  at  1  amp.  ■  M(:-15.7:  M('.-15.1K. 

Output  25  vuU.  4».0  cy. 

SiiiKlc  phaae.  P.F.  0.4.  winrhantcr— Pr-7/AP;  PU-16. 

6.0  VA.  Stock  #SA-295.  Kl^tric— 5AS131NJ3 ;  6D2JNJ3A: 

Price  939.50  each.  PE-118;  PE-218. 


SYNCHROS  AND 
SELSYNS 

Navy  Types 

A;  M;  ISF;  5G;  5F;  5SDG: 
5SG;  5SF;  5HSF  6DO;  70; 
etc. 

Army  Types 

II;  IV.  V;  VII.  IX;  XXI; 
XV;  etc. 


O.K.  Types 

J6F2;  2JD5J2:  :J5A2;  2J5HA1;  2J1H1; 
JlFl;  2J1G1;2J1F3;  2JD5HB1;  2J5LA1: 
JD5C2.  etc. 


SERIES  MOTOR 

John  Oster  Type  A-21D-7A 

24  V.  DC.  0,005  hp.  .6 
Amps.  11.000  rpm.  Cont. 
duty.  1-H"  diam.  x  2-^” 
Ig.  Front  flange  ratg. 
^^B  Shaft  3/16  dia.  x  ext. 

Stock  rSA-353.  Price 
^  $8.75  ea4  h. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


WRITE  FOR  USTINO 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


PILOT  COMPONENTS  •  DC  MOTORS  •  SINE-COSINE  GENERATORS  •  U.  S.  NAVY  SYNCHROS  •  AUTOSYNS  •  SERVO  MOTORS  e 


BOX  356  X  EAST  PASADENA  STATION  •  PASADENA  8,  CALIFORNIA 


SEARCHLIGHT  SECTION 


INVERTERS 


PE  218  Leland  Electric 
Output:  115  VAC;  Single  Phase; 
PF  90;  380/500  cycle  1500  VA. 
Input:  25-28  VDC;  92  amps; 
8000  RPM;  Exc.  Volts  27.5. 
BRAND  NEW _ $39.95  ea. 

16486  Leland  Electric 

Output:  115  VAC;  400  Cycle;  3- 
Phase;  175  VA;  80  PF.  Input: 
27.5  OC  12.5  amp;  Cont.  Duty 
$90.00  ea. 


OutpQt:  116  VAC;  400  eye;  slncle  pbaa*: 
46  amp.  Inpot:  24  VDC  6  amp. .  .900.M  «»■ 


MG  153  HOLTZER-CA80T 


Input:  24  V.  DC.  62  ampa;  Output:  116 
voUa->400  cycUa,  t-phaaa.  760  VA.  and  20 
Volt—MOO  cycla,  260  VA.  Voltage  and  fre> 
Quancy  regulated . 9M.0#  an. 


94.32270-A  LELAND  ELECTRIC 


10563  LELAND  ELECTRIC 

Output:  116  VAC;  400  cycle;  l-phaae; 
116  ^A;  76  PP.  Input:  28.6  VDC:  12 
amp . fdO.Men. 


OrTPCT:  116  Volta.  100  V.A..  Single 
Pfaaae;  400  eye.;  .00  PF.  and  20  Volta.  00 
V.A..  400  eye..  .40  PF.  INPUT:  27.6  Volta 
DC.  18  ampa;  Cont.  Duty.  Voltage  and 
frequency  regulated . fM.M 


REPEATER.  BKNDIX  C-7S410:  116  Volt. 

00  Cycle  . W7.M> 

10'  Njrnchm  Motor  IIS  V.  00  cycle.  A"!!!.®®  en. 
REPE.\TER.  AC  aynchronoua  115  V..  00 
eyrie,  C-78803 . $15.00  en. 

POWER  RHEOSTATS 

standard  Brand..  6  Ohm.; 

^100  Watt;  4.48  ampa  100 
Ohm.:  100  Watt;  1.0  amp. 

I  Boxed,  Brand  New  with 
'  Knob  $2.50  each  —  or  — 
$25.00  par  Doi. 


5  RPM  GEAR  HEAD  MOTOR 


G.  E.  ALTERNATOR 

208  Vein,  400  Cycle,  3  PhoM  Mod. 
2CM97B1 

SS.5  Amp..,  PF  .7S,  Spaed  0000  KW  15, 
Cont.  PutYp  Quontify ..  $320.00 


Mfg.  RAE..  Type  7616.  116 
Volta  AD,  DC.  Fractional 
HP,  Overall  dimenalon; 

6^*  . $12.$5  ea. 

Lota  of  10 . $11.$5  ea. 


SERVO  MOTOR  10047-2-A:  2  Phase: 
400  Cycle;  with  40-1  Reduction  Goar 
$10.00  oo. 

PIONEER  TORQUE  UNITS 

TYPE  Ite04-S-A:  Contain  CK8  Motor  cou¬ 
pled  to  output  .haft  throuch  128;1  (ear  re- 
duction  train.  Output  abaft  coupled  to  auto- 
ayn  follow>up  (AT4S).  Ratio  of  output 

abaft  to  follow-up  Autoayn  la  16:1  $70.00  ea. 
TYPE  12006-1-A:  Same  aa  12604-8-A  ex¬ 
cept  It  bae  a  30:1  ratio  between  output  abaft 

and  follow-up  Autoayn . $70.00  ea. 

TYPE  1260t-l-A:  Same  aa  12806-1-A  ex¬ 
cept  It  baa  baae  mounting  type  rover  for 
motor  and  gear  train . $70.00  ea. 

BLOWER  ASSEMBLY 

116  Volt,  400  Cycle.  Weetlngbouee  Type 
FL.  17CFM.  complete  with  oapaoltor. 

New . 01t.50  ea. 

ALNICO  FIELD  MOTORS 

(Approx.  aUe  overall  .  .  . 

X  1%"  diameter) 
Delro-Type  5066230!  27.6 

volts:  DC;  145RPlf  010.05 ea. 

PIONEER  AUTOSYNS 

AT-l . 26  Volt— 400  Cycle . $0,06 

AT-6 . 26  Volt— 400  Cycle . j7.05 

AT27D . K5.00 

AYe— 26  Volt — 400  eye . $4.05  ea. 

AY30D— 26  Volt— 400  eye . 025.00  ea. 

AY14D . fl<$$ 

AY34  . $20.00 

AY20— 26  Volt— 400  eye . $12.50  ea. 

400  CYCLE  MOTORS 

AIRESEAKCH:  116V;  40  CPS;  Single 

pbaae;  6600  RPM;  1.4  amp:  Torque  4.6  In. 

o*  ;  HP  .01 . $10.00  ea. 

EASTERN  AIR  DEVICER  TYPE  JMOB: 
200  VAC;  1  amp;  I  phase;  400  cycles; 

6000  RPM . 012.50  ea. 

EASTERN  AIR  DEVICES.  TYPE  JSIB: 
116  V.  400-1200  Cycle.  Single  Phase. 

$12.50  ea. 

PIONEER.  CK-2,  400  cycle  2-phaae 

020.00  ea. 

A1RE8RARCH:  AC  Induction.  200  V;  8 
Phase.  400  Cycle.  2  HP.;  11,060  RPM:  8 

ampa . 070.50  ea. 

AIREHEARCH:  AC  Induction.  200  V;  8 
Phase.  400  Cycle:  .12  H.P..  6600  RPM:  1.6 
amps.  . $25.00 

SYNCHROS 

IF  Special  Repeater  (116V-400  Cycle) 

015.00  ea. 

2J1FS  Oeneratur  (115V-400  eye). . . $10.00 ea. 
5CT  Control  Transformer;  60-56  Volt:  60 

■  QyQ  ^  ^  . . 050.00  oa. 

5F  if ‘mV/Vo*  voU-^60  eye. )  *.  *  000*00  ea. 
50  UMierator  (116/60  volt — 60  eye.) 

$50.00  ea. 

5SDG  IMlTerentlal  Generator  (60/60  volts 

— 400  cy<  .) . $80.00  ea. 

5DO  Dwerentlal  Generator  (60/60  volts  60 

orc  le)  . $50.00  cas. 

TRANSMITTER.  BENDIX  €-7824$:  116 
Volt.  60  Cycla . $85.0$  ea. 


METERS 

AMMETER:  DC;  2*  100-0-100,  completd 

with  external  ahunt . $6A5  ea 

AC  Volt,  Westlngbouse,  Type  NA-S6 — I- 
loch  round.  F.S.-IOMA . $6.05  ea 


SMALL  DC  MOTORS 

(Approx,  else. . .  .4*  long  x  1^*  dla.) 
General  Electrtc-Type  6AB10AJ37:  27  volta 
DC:  .6  ampa.  8  os  inches  torque;  260  RPM; 
ahunt  wound;  4  leads;  reversible.  . $12.50  ea. 
O.  B.  Type  6BA10FJ216.  24  volts  CK?.  .77 
amp.  SO  IIM.  In.  torque,  4  RPM ....  015.0$  ea. 
General  Electfic-Type  6BA10AJ6SC;  27 
volts,  DC;  .6  ampa  8  os.  Inchea  torque; 
146  RPM;  shut  wound.  4  leada.  reversible 
$12.50  ea. 


MICROFOSITIONER 

Barber  ('olman  AYLZ  2188-1  Polarised  D.C. 
Belay:  Double  Coll  Differential  aenaitlve; 
AlBlco  P.M.  Polarised  field.  24V  contacts; 
.6  ampa;  28  V.  Used  for  remote  positioning, 
•ynebronlxlng,  control,  etc . 812A0  ea. 


^  VEEDER  ROOT  COUNTER 

^  j\  MODEL  $-1 

6-ngure  (0-66,666)  non-reset 
type.  Adds  ten  for  each  com- 
plete  revolution  of  shaft  in  one 
direction.  Subatracts  ten  for 
^  each  revolution  In  opposite  di¬ 

rection.  Black  figures  on  metal 
background.  Site:  high  x  wide  x 

1-6/16*  long.  Dovetail  mounting  —  Lever 

arm  removable . 01.05  ea. 

10  for . 017.50 


SENSITIVE  ALTIMETERS 

Pioneer  Sensitive  altimeters. 
6-36.000  ft.  range  .  .  .  call- 
brated  in  lOO’a  of  feet.  Baro- 
metric  aetting  adjustment.  Nc 
hook-up  required. .  $12.05  ea. 

PIONEER  «YR0  FLUX  GATE  AMPLIFIER 
Type  1207$-1-A.  complete  with  tubes 


6  RPM  GEAR  BOX  MOTOR 

116  Volt.  60  eye..  Single 
Phase:  Ratio— 644:1:  Mfg.  by 
Merkle-Korft  Gear  Co.,  Over-^M^^ 
all  dimensions  approx.  S%” 

. $0.05  esB. 

Lota  of  10 . $9.50  ea. 


MOTOR  GENERATORS 

G.K.  Model  5LY77AB1.  Input:  116  volts  D.C.; 
IVa  H.P.  motor:  12  amp:  3600  RPM:  ahunt 
contact  regulated.  Output:  116  Volta  A.C. 
60  cycles;  KVA  .06;  ahunt  self  excited. 

$129.00  ea. 

MG-18S.  Input:  70  Volts  DT,  6  4  amps.,  1/3 
H  P..  3600  RPM.  Output:  60  Volts  AC.  2.6 
amps.,  176  cyclea  3  phase.  .286  KVA. 


WKTINGHOUSE  HYDRAULIC 
TRANSMISS|ON^^^^^ 

workmanship  .  .  .  made  to  exacting  speclfl- 
catlona  for  use  on  2-ton  40  mm  anti-aircraft 
guna  Overall  dimensions:  12*  long  x 
wide  X  614*  high.  Shipping  weight:  80  Ibe. 
Government  cost  mors  than  $300.  BRAND 
NEW . 020.06  ca. 


SYNCHRONOUS  < 
SELSYNS 

110  volt.  60  cycle, 
brass  cased,  approx. 
4*  dla.  x  6*  long. 
Mfg.  by  Delhi  and 
Bendix. 

Quantities  Available 

REPEATERS  . 

TRANSMITTERS  ... 


SINE«COSINE  GENERATORS 

(Reeolveta) 

Dlebl  Type  FJE-4S-0  (Single  Phase  Retor). 
Two  Btator  windings  60*  apart,  provldas 
two  outputs  equal  to  the  sine  and  costae 
of  the  angular  rotor  displacement.  Input 

vultage  116  volts,  400  cycle . $05.00  ea, 

DIeU  Type  FPB-48-1  same  aa  FJX-41-9 
except  it  supplies  maximum  stator  vottags 
of  227  volts  with  116  volts  applied  to 
rotor  . WAO  sa. 


AC  CONTROL  MOTOR 

Di.hl  Mfn.  Co.,  FPE.S6-7.  JO  Volt*.  I  phaiw. 
1800  RPM.  .88  amp.  SIS.M  Fa. 


Please  enlose  full  amount  with  order 
All  prices  net  FOB  Pasadena,  Calif. 
Prices  subject  to  chonge  without  notice 


ELECTRONICS  — July,  1953 


SEARCHLIGHT  SECTION 


—  THE  BEST  IN  ELECTRONIC  SURPLUS  — 


TRANSMITTERS 

3  KW  UK  FM  BKOAIK'AHT  8TAT10N  (For- 
mrrlj  WOVN).  COMPLETE.  38-108  me. 
Includes  FM  H:xcUer>Driver  in  one  cabinet. 
S  KW  Amphfler  with  Power  Supply  In  sec* 
ond  cabinet,  2  RCA’  type  70-Cl  Transcrip¬ 
tion  turntables  33^  and  78  rpm  include 
Gray  Recorder  arms  and  heads.  1 — RCA  MI* 
11301A  Power  Supply.  1  RCA  Type  7<-Bl 
Studio  Console,  plus  Freq.  A  Mod.  Monitor. 
Station  Monitor,  Monitor  Amplifier,  etc., 
and  all  tubes  for  all  equipment.  All  In  good 
operating  condition. 

PRICE  (not  crated) . $5,000.00 

t  KH'  Radio  Ranging  or  Homing  Transmit¬ 
ter,  125  to  625  KC:  Al.  A2  A  A3  emission. 
Consists  of  Wilcox  96-200A  with  VFO  or 
Crystal-Controlled  Oscillator  In  one  cabinet. 
Wilcox  36A  Rectifier  in  2nd  cabinet,  and 
Wilcox  SOA  Modulator  in  3rd  cabinet.  All 
.NHW.  unused  equipment,  export  packed. 
Operation  from  220  V..  60-80  cycles,  3-phase 
A.C.  Wiita  for  Price. 

LINK  FM  TRANSMITTER-RECEIVER. 

0-100  me.  60  watts  output.  Model  1498 
DC.  Wall  style  cabinet  containing  trans¬ 
mitter.  receiver  and  14  V.  D.C.  or  llOV,  A.C. 
power  supply,  hand-set.  Dim.:  34*’  x  21*  x 
'1".  NEW  condition.  Complete  with  tubes, 
rystals,  special  telescopic  antenna,  instruc¬ 
tion  book.  PRICK . f5<H).00 

MODEL  ATD  AIRCR.%FT  R.VDIO  TK.ANS- 
MITTER  EQCIFMENT.  This  is  a  Navy 
Model.  4-cbannel  (motor  driven  band 
tching).  covering  the  range  of  540  KC  to 
9050  KC.  Output  60  watts  phone,  but  oper¬ 
ates  A-l,  A-2  as  well  as  A-3.  Operates  from 
24-28  volt  DC  Dynamotor.  Each  set  In- 
ciudes:  Dynamotor.  Remote  Control.  Chan¬ 
nel  Selector  Control.  Plug  Connectors.  Oper¬ 
ating  Tubes.  Spare  Chest  with  Spare  Tubes 
and  Parts,  and  Instruction  Books.  All 
BRAND  NEW.  in  Original  Cases;  each 
”  ith  4  Tuning  Units  to  cover  the  aforemen¬ 
tioned  range  of  frequency. 

PRICE  EACH  . $160.00 

TIM|  TRANSMITTERS.  VHF.  45  watts  out- 
put  AM.  110  to  168  me;  115/280  V.  AC.  80 
cycles,  with  tubes,  cables,  EXCELLENT 

ondltion.  PRICE  EACH . $650.00 

B<'-7$7-A  TRiANSMlTTFJlS.  110-126  me.  60 
watts  output  phone,  AM.  for  110  V  60  cycle 

operation.  PRICE.  EACH . $600.00 

8CR-522  VHF  AIRBORNE  TRANSMITTER 
RKf'EIVERS.  With  Tubes,  LIKE  NEW  con¬ 
dition. 

PRICE,  KACV,  less  acoemiofie* . $76.00 

A1BCK.%PT  TK.iNSMITnjiG 
LQPT.,  40  watu  output  Al.  A:,  and  AS. 
Range  860  to  9060  Kes  covered  by  6  plug-ln 
tuning  coll  units.  Eqpt.  includes:  External 
Loading  (Ant.)  Coll.  Operator’s  Control 
^*t*.*v.«**®^**  Control  Box.  Cable  Connectora 
All  NEW  material,  export  packed. 

Price.  Per  Set .  $75.00 


NEW  6E  1  KW,  3  KW,  and 
10  KW-RF  AMPLIFIERS!! 

•*  dMtm. 

not  t^R  surplus.  >11  NEW  and  nxMt 
.  V  P^"****8o«i  reduction  frsm  oriflnal 
QUANTITY:  Tyse  BF-I-A, 
•  ft W  Pss^  AmpliAer  and  Power  Supsly; 
B^r2*A,  Power  Amplifier  with  separate 

mMchino  Re^Oer-Power  Supply;  BF-S-A,  10 
AmpliOer  with  separate  matchinp 
Rectl6er>pMer  Supply.  This  equipment  is  de- 
5ft**i?*  broadcastlnf  applica* 

constructed. 

Exciter  or  Drivor  NOT  IN¬ 
CLUDED).  ^Rvorsion  to  lower  frequencies  (2  to 
ill  troquencles)  can  bo  accom- 

•!‘*^*1^**  ^  factory  wilt  be 

•lad  ta  queu  an  conversion  to  specified  fre- 
S«?^**** .  designed  for  208/230  volts. 

50/80  cycles  operation:  3  KW  and  10  KW  units 
require  3*pliaM.  All  Incorporate  Internal  blower 
systems  f^  forced  air-cooling,  and  use  latest 
G.E.  hi-efReiency  tubes.  Quantities  sufficient  to 
"**1“farturors'^o  conveil  for  other  ap- 
pMcatiens.  ideal  for  FM  Broadcasters,  communi¬ 
cation  wmpanles.  Schools.  Labs!  Available  as 
sepvato  units,  or  complete.  Write  for  more  com- 
plete  specificatiens  and  pricos. 


TRANSRECEIVERS 

TC'S  COLONS  SHIP  TRANSMlTTER-RE- 
CEIVERS.  Each  with  cnblea,  remote  control 
box  and  loading  coll,  radio-telephone  and 
radio-telegraph  at  20  and  40  W’atta.  1.6  to 
12.0  me.  Following  power  auppliea  avail¬ 
able.  12  V.  DC.  24  V.  DC.  230  V.  DC.  110' 
V.  AC.  Complete  with  all  acceaaorlea  EX¬ 
CELLENT.  like  NEW  condition.  WRITE 
l-'OK  PRICE. 

SC'R-624  VHF  <100-156  mr)  TRANSMIT¬ 
TING  -  RECEIVING  EQPT.  Same  aa 
SCR-522.  but  with  llOV.  AC  Power  Sup¬ 


ply.  all  contained  in  Cheata  CH-172-A  and 
CH-173-A.  with  Antenna  Maata  MA-7-A  for 
each  set.  4-channela.  cryatai  control  both 
X  mttr.  and  receiver,  6  watts  out  put  Am^ 
modulated.  NEW  material.  WRITE  FOR 
PRICE. 

SCR-284  EQUIPMENT,  consisting  of  BC’864 
Transmitter-Receiver,  PE- 103  Generator 
Power  Supply.  GN'46  Hand  Generator  with 
cranks  and  legs,  and  PE-104  Recelver-Vl- 
bratur  Power  Supply,  plus  other  minor  ac- 
ceaaories.  All  equipment  in  EXCELLENT 
Condition,  with  complete  tubes.  WRITE 
FOR  PRICE. 

St'K-511  POGO  STICK  WALKIE-TALKIE. 
This  la  a  low-powered  portable  AM  Radio 
Telephone  Transmitter- Receiver,  covering 
a  frequency  range  of  from  3  to  8  me.  Pre- 
Tuned  Plug-in  Tuning  I’nita  (BC-746)  which 
contain  appropriate  Transmitter  and  Re¬ 
ceiver.  Crystals  and  matching  coils  are 
employed  to  provide  quick  changeover  to 
any  frequency  in  the  3  to  8  me.  band.  The 
Transmitter-Receiver  (BC-745)  ia  mounted 
on  a  30**  metal  stake,  which  can  be  driven 
into  the  ground  to  support  the  unit.  A 
telescopic  antenna  is  provided  at  the  top. 
along  with  a  convenient  “press  to  transmit” 
switch.  Each  set  consists  of:  BC-745  Trans- 
rnitter-Reieiver.  loniplete  with  Tubes,  13 
Plug-in  Tuning  Units  B(?-746.  with  crystals 
and  coils  to  provide  coverage  over  the  3  to  8 
me.  range;  PK-157  Vibrator  Power  Supply, 
which  iniorporates  the  dynamic  Loud¬ 
speaker  (for  reception).  Vibrator.  Dry  Dlsi- 
Kei'lifler.  and  space  for  a  2  volt  non-spillahle 
acid  type  storage  battery  (not  supplied). 
Equipment  is  .NEW  and  I'NUSED.  A  T-17 
Microphone  and  2-Volt  Storage  Battery 
(Plastic  case  type  readily  available)  are  all 
that  are  required  for  each  set  to  put  into 
operation.  PRICE.  EACH . $135.00 

AUDIO  SOUND 

l4eA4'hmaster  350  W.:  Wef»tern  Elec.  Model 
I1LAS->500W.:  RCA  35W. 

RECEIVERS 

RBM,  RB8.  Br-106S  VHP.  SCR-306  Direc¬ 
tion  Finders.  (BC-334.  BC-OSO-’n  A  974-T3. 
CRV-46136.  100  to  1500  KC,  part  of  DP-13 
Radio  Kquipt. 

RT-S/ARN-l  Rtkdio  Receivers,  New*.  Model 
ZB-3,  .Aircraft  Homing  .Adapters,  with  plugs 
and  accessories.  New  Eqpt. 

MISCELLANEOUS 

GENERAL  ELECTRIC  VOLTAGE  REGU- 
L.ATOR  (POWER  SUPPLY),  Model  SOVD- 
14B-3.  delivers  up  to  750  volts  at  100  MA. 
with  voltage  divider  network  to  provide 
lower  voltages  all  regulated.  Incorporates 
switch  for  “regulating”,  “non-regulating”, 
and  “stand-by”.  Uses  following  tubes  (not 
supplied):  1—807,  1— 6SJ7.  2— 6H8.  1— VR- 
105.  1— VR-160,  1— 8AG7.  and  1— 6R4GY. 
CUasais  dimensions  11”  x  18”  x  3”  with 
chassis  cover  9”  high.  Ideal  for  laboratorlea. 
Frequency  Shift  Equipment.  Stable  Oscil¬ 
lator  construction,  etc.  All  NEW  Units. 

PRICE,  EACH  . $24..A0 

R.AD1080NDE  AN/AMQ-1.  Meteorological 
Balloon  transmitter  with  self-contained  in¬ 
struments.  New  Units,  with  slide-rule  tem¬ 
perature  evaluators  and  spare  (sealed)  hu¬ 
midity  elements.  Large  quantity  available. 
Receiving  and  Recording  supplementary 
eqpt.  also  available.  Type  AN/FMQ-1. 
WRITE  FOR  PRICE. 

“SNOOPERXOPE”  TUBES,  British  Infra- 
Red  Image  Converter  Tubes,  with  matching 


20-40  MC  RADIO  BEACON 
EQUIPMENT 

For  SCR-50$,  S26,  60$,  62$,  509,  510,  609, 
610,  otc. 

MODEL  RC'-163  is  designed  for  ready  con¬ 
nection  to  RADIO  SET  SCR-&08,  628.  etc., 
and  808,  628,  etc. — or  similar  transmitting 
and  receiving  equipment.  It  permits  di¬ 
rectional  transmission  and  reception  for 
beacon,  homing,  etc.,  applications.  Eqpt. 
consists  essentially  of  a  rotating  direc¬ 
tional  antenna  (Adcock  type)  synchronized 
to  an  automatic  code  keyer  (which  can  be 
removed).  Four  sets  of  plug-in  Inductors 
are  supplied  to  cover  the  20  to  40  me  range. 
Designed  to  operate  from  a  12-volt  storage 
battery,  power  consumed  approximately  54 
watts  (4.6  amps.).  Supplied  with  antenna 
array;  antenna  mount  with  rotating  motor, 
code  discs,  audio  oscillator,  phase-load  box, 
mast  sight,  tuning  indicator-receiver  which 
checks  field  strength  as  well  as  frequency, 
valuable  compass  and  tripod,  control  panel, 
all  necessary  cables  and  complete  technical 
manuals  for  installation,  theory  and  service. 
Equipment  Is  NEW  and  export  packed,  two 
cases  per  complete  set. 

PRICE  EACH  SET . $169.60 


TELEMARINE  COMMUNICATIONS  COMPANY 


LOngocr*  4-4490 


540  W.  27th  St..  N.  Y.  1.  N.  Y, 


WestinghouM 

ELAPSED  I 
TIME 
METERS 

$15  50  I 

ALL  BRAND  NEW 


Genuins  TELECHRON  Motors 

2  RPM  . $3.90 

3  RPM .  3.90 

3.8  RPM  .  3.15 

I  RPM  .  3.95 

80  RPM .  4.30 

One  ef  eseh  $15  00 


ZENITH  1951  TV  Romoto  Control 
Motor  Units 

Rereralng  control  switch  st  end  of  17  foot  cable. 
Powerful  4  KPM  clutch  motor. 


Ganarol 

Elactric 

Round  Case 
Smaller 
Numerals 

$1450 


Will  drlre  anythinn 
Can  be  uwd  for  door  opener,  win¬ 
dow  ral'ter.  model  UK  turntable. 
(Complete  with  tram^ormer. 


$10 ’5 


MARKTIME 
5  HOUR 

timing  derlce 
Pointer  moves  back  to  iero 
after  time  elapses.  Idesl  (or 
shutting  off  radios  and  T^ 
sets  when  you  go  to  bed. 
limited  supply  at  this  si>^ 

cial  PHICE . $4.90 

Also  available  In  15  min..  30  min..  1  hr.  at  ^.90 

A  similar  timer  to  the  above  but  less  calibration  and 
knob.  10  sec.  to  84  min.  for  Photogrsphlc.  Electnr 
Mixer,  ffookers.  Time  Delay,  etc.  Biggest  BARGAIN 
We  Ever  Usd  . H  OP 

Vssdsr.Root  Countsr,  Rotary . $  .90 

Ves4sr*Root  Countsr.  Ratchst .  2.2.4 

Guardian.  No.  4.  115  «.  A.C.  Solenoid . 3.50 

Price  Bros.  No.  I  A.  115  v.  A.C.  Solenoid .  1.50 

ISOLATION  TRANSFORMER  $1.95 

Nat.  known  Mfgrs.  50  watt  3  windings.  115  V.  to 

115  V.  60  cy.  Ideal  to  prevent  shocks  from  small 

radios  and  medical  and  electronic  devicea. _ 


ni 


lucky 

►  .aCMAtt 
INiRL.  •  U£  TC 

MAGNETS  iSfi 


39*'Each 


ANTINNA  ROTATOR  or 

DOOR  OPENER  ST. 50 

(i..r«l  down  24..  unlT.n.1  motor  with  I 
iranKformer .  .  , 

GE  Arion  Olm*  L,m.i  . 4  Iw  81.00 

100  (w  120.00 


Moitman  Lever 
Switch  $1.50 

10  Amp.  Heavy  Duty 
SUver  Contacts. 
Contacts  ran  easily 
be  restacked.  Now 
momentary  OFF  ('ENTER  but 
changed  by  user  to  STAY  either  fide, 
d  from  uDuoed  Govemment  Surplus 


AU  PRICES  F.O.R.  N.  Y. 


BLAH 

64  Dey  St.  New  York  7.  N.  Y. 


Esr. 

1*23 


1ST. 

1933 


Portable  Instruments 

Molded  Bakelite  case  7"  x  AVt**  x  3" 

D.C.  MICROAMMETEBS 

$  .10.  $0  microamparns 
THERMOCOUPLE  MaUAMMETERS 

I,  S..5..10  milUomparna 
THERMOCOUPLE  VOLTMETERS 

5  to  500  volt! 

Arailabl9  in  muifipJa  range 
combinations 

Precision  Electrical  Instrument  Co. 

146  Grond  Street  New  York  13,  N.  Y. 
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COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 

ALL  PHONES:  BEEKMAN  3-6509  . 


WE  MAINTAIN 
OUR  OWN  FULLY 
EQUIPPED  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SELL 


Suppliers  of 

MARINI,  GROUND  ft  AIRBORNE 

TRANSMITTERS 

FROM  25  WATTS  TO  5  KILOWATTS 

RADAR 
SONAR 
TEST  SETS 

TELEPHONE  EQPT. 
CONVERSION  EQPT. 

—MOTOR  GENERATORS 
—CONVERTORS 
— DYNAMOTORS 
—INVERTERS 
—POWER  SUPPLIES 
—RECTIFIERS 


TCS — Collins  mfd.  Navy  radiotelephones 
for  shipboard  and  mobile  use,  complete  with 
all  accessories  for  operation  from  12,  24,  110, 
230  volts  d.c.  and  110  or  220  volts  a.c. 

TDE  —Navy  or  commercial  marine  trans¬ 
mitters,  complete  110  ft  220  volts  d.c.  and 
a.c. 

TBK  — Navy  high  frequency  transmitter, 
2-20  mes;  500  watts  output.  Supplied  com¬ 
plete  with  m/g  ond  starter  for  d.c.  or  o.c. 
operation. 

TBM  — some  transmitter  but  with  speech 
input  equipment  to  give  350  wotts  phone. 

TBL  — Navy  all-wave  transmitter;  350  watts 
output:  CW  ond  phone.  Supplied  complete 
with  m/g  ond  starter  for  d.c.  or  o.c.  operation. 


TAJ  — Navy  intermediate  freq.  transmitter, 
175-550  kes;  500  wotts  output.  Supplied 
complete  with  m/g  and  storter  for  o.c.  or  d.c. 
operotion. 

SCR-284  — the  fomous  mobile  and  ground 
stotion  for  field  use.  Large  quantity  of  com¬ 
plete  sets  available. 

MAG  — 10  cm.  portoble  link  rador  trans¬ 
mitter  receivers,  6-volt  operation. 

TBN  — 200-500  kes,  complete  with  220/440 
volt,  3  ph.  50-60c.  power  supply — conserva¬ 
tively  rated  ot  1  kw.  output. 

SCR-510  and  610  m  quantity. 

•  BEACONS 

AN/CPN-6 . 3  cm. 

AN/CPN-8 . 10  cm. 

YJ  and  YG . for  shipboard  us« 

AN/CPN-6 . 3  cm. 

AN/CPN-8 . 10  cm. 


AND 


TUBES- 


SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 

THIS  IS  A  SAMPLE  LISTING  •  WRITE  FOR  OTHER  ITEMS  ft  UNLISTED  PRICES 


Tube* 

Selling 

Price 

Tube* 

Selling 

Price 

Tube* 

Selling 

Price 

Tube# 

Selling 

Price 

Tube# 

Selling 

Price 

Tube# 

Selling 

Price 

OlA . 

write 

8J38 . 

65.00 

3B88 . 

9.00 

850TH  ... 

30.00 

785A. 

write 

8X8  879..  1.75 

OC3 . 

SI  .60 

8J33 . 

100.00 

3C31 . . . . 

5.75 

850TL.... 

30.00 

730 A. 

. . .  45.00 

1616  . 

. . .  8.75 

OD3 

1.50 

8J34 . 

write 

3E89 . 

.  15.00 

304TH  ... 

9.75 

803... 

...  7.00 

1619  . 

.75 

CIA . 

6.00 

8J36 . 

100.00 

4C87 . 

.  85.00 

304TI _ 

9.75 

807... 

...  1.65 

1684.. 

. . .  8.00 

CIB . 

7.00 

8J38 . 

49.50 

4C88.... 

.  35.00 

307A . 

5.00 

813... 

. . .  9.00 

1685.. 

.65 

C6A . 

write 

8J39 . 

49.50 

4E87 . 

.  17.50 

339A . 

35.00 

889A. 

...  18.00 

1686  . 

.75 

C6F . 

18.50 

8J48 . 

150.00 

4J85 . 

.  175.00 

371 B . 

8.50 

838A. 

...  10.00 

1689.. 

.65 

C6J . 

write 

8J49 . 

100.00 

4J86 . 

.  175.00 

388 A . 

8.75 

833A. 

. . .  48.50 

1636  . 

. . .  3.00 

1B88 . 

3.95 

8J50 . 

75.00 

4J88 . 

.  175.00 

446 A . 

8.00 

836  .. 

. . .  4.75 

1648.. 

. . .  3.50 

1B83 . 

10.00 

8J61 . 

75.00 

4J89 . 

.  175.00 

446B . 

3.75 

837  .. 

. . .  8.75 

8050.. 

. . .  8.00 

1B84 . 

write 

8J68 . 

75.00 

4J30 . 

write 

450TH  ... 

45.00 

843  .. 

write 

8018  . 

. . .  4.85 

8B88 . 

4.95 

8K88 . 

write 

4J31 . 

.  175.00 

450TI _ 

45.00 

849... 

. . .  50.00 

8080.. 

. . .  3.50 

8B86 . 

3.75 

8K85 . 

35.00 

4J33^ 

.  190.00 

464 A . 

9.50 

851... 

. . .  45.00 

8085  . 

. . .  7.00 

8C40 . 

18.00 

8K86 . 

150.00 

4J58.‘... 

.  350.00 

705 A . 

3.85 

860... 

...  5.00 

9001.. 

...  1.65 

8C43 . 

85.00 

8K89 . 

35.00 

5J83 - 

write 

706AGy. . 

45.00 

861 .. . 

write 

9008  . 

...  1.50 

8D81 . 

1.70 

8K36 . 

write 

5J86 _ 

.  350.00 

707B . 

18.50 

865  . 

...  1.40 

9003  . 

...  1.75 

8E88 . 

3.75 

8K41 . 

150.00 

5J89  ... 

write 

714Ay.... 

17.50 

878A 

. . .  3.85 

9004 

...  1.75 

8J81 . 

17.50 

8K45 . 

100.00 

6C81 ... 

.  89.50 

71 5B . 

17.50 

874  .. 

...  1.50 

9005.. 

...  1.90 

8J82 . 

17.50 

8K54 . 

150.00 

loy... 

1.85 

780 . 

write 

889R 

...  195.00 

9006  . 

.50 

8J86 . 

87.50 

8K55 . 

100.00 

100TH.. 

9.00 

781 A . 

3.75 

891 R.. 

...  850.00 

8J87 . 

87.50 

3B84 . 

5.40 

804A  .. 

.  60.00 

783 A/B.. 

85.00 

898  .. 

...  150.00 

8J31 . 

87.50 

3B87 . 

10.00 

811 . 

.  •  1.00 

784B . 

6.50 

898R. 

. . .  850.00 

ALL  TUBES 

GUARANTEED.  ALL 

PRICES  ARE  F.O.B. 

OUR  WAREHOUSE,  AND  ARE  SUBJECT 

TO  CHANGE 

WITHOUT  NOTICE 

ELECTRONICS  — iufy,  1952 


355 


1 


SB24.....'. 

Tci/iiojA 

lOY . 

ISR _ 

SO  Spaeiftl. 
39/44...  . 
AiSpteM. 
WE  SOSA.. 

S16A . 

WL-SSl... 

71SA . 

801A . 


Brighton  35,  Moss. 


JAN 

lOVED 


IIG  3SS.  U 
I'G  S34  V 
UG  335  ir 
I’G  347  U 
UG  348  U 
VG  349/1’ 
UG  353,  U 
M  358 
M  359A 
MT  413 
UG  414  U 
UG  431  U 
UG  433  U 
UG  433/U 
UG  478  U 
UG  479  U 
UG  483  U 
UG  483  U 
UG  484  U 
UG  484  U 
UG  487  U 
UG  491  ir 
UG  493  ir 
I'G  493  U 
UG  494.  U 
UG  495  U 
UG  494  U 
UG  499  U 
UG  543  U 
MX  544 
UG  546  U 
UG  S44/U 
UG  547/ U 
UG  S34/U 
UG  534/U 
UG  531/U 
UG  533/U 
UG  S33/U 
UG  536/U 
MXS64/U 
UG  567/U 
MX  544/U 
UG  S44/U 
UG  435  U 
MX  913  U 


UG  371/U 
L  G  373  U 
L’G  373  U 
L  G  374.'U 
PL  374 
UG  375  U 
UG  374  U 
UG  379  U 
UG  384  U 
UG  387  U 
UG  394  U 
UG  391  U 
UG  394'U 
UG  399  i; 
UG  344  U 
UG  349  U 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TUBES  PARTS 


CORDAGE 

CO'122  S  ooaductor  ooeh  #22  AWG  noopnao 
loekot  S5CK  longOio 

CO-127  oiaqU  #14  AWG  braldod  and  ftnnod 
eoppor  braid  thtold 

MULTI-CONDUCTOR 

2  eoaduetor  AWG  12  7  conductor  AWG  16 

7  oondudor  AWG  14 ' 16  conductor  AWG  16 
14  conductor  AWG  16  ,  6  conductor  AWG  20 
11  conductor  abMdod  10  conductor  AWG  16 


MICROWAVE  TEST  EQUIPMENT^ 

10  CM  4cbo  box  CABV  14ABA-1  ol  OBU-3. 
troquoncy  rongo  2690  MC  —  9170  MCS. 
Dir^  reading  micromotor  hoa<L  Ring 
prodictioa  ocolo  plus  i%  to  minus  9% 
Typo  'll"  Input.  Rosononeo  Indicator 
motor.  With  accossorios,  sporos  10 
CM  directional  coupler.  Brand  Now 


2  oonductor  AWG  16 

2  conductor  shielded  AWG  10 

ARMOUR 

DRlA-23  DHFAIOO  FRlA-4 

SINGLE  CONDUCTOR  AWG  10 

shielded  cable  with  terminal  lug  eodi  end 
100'  and  ISO*  lengths 

WIRE 

AWG  16  copperweld 
AWG  29  tinned  copper 
Resistance  wire  AWG  32 
AWG  22  with  nylon  core  plastic  insulation 
LINEAR  WIRE  WOUND 
POTENTIOMETERS 

14  Oha  25  Watt  $.94  15000  Oha  $5  WaU  $1.79 

15  25  .H  20000  25  3.44 

>9  2S  .98  6  50  1.64 

25  2$  .M  ISOw/awitch  50  2.15 

54  25  .99  200  w/awiteb  50  2A5 

100  25  .99  !  10000  50  2.99 

200  25  1.29  15  75  2.99 

S54  25  1.29  5  Mat  1*  abaft  AB  **3**  1.49 

500  25  1.29  I  200.000  1/8  SD  AB  *‘3**  1A4 

1000  25  1.39  I  200  1/8  SD  AB  **3**  1U9 

SPECIALS 

60-66  Crystal  In  Holder  $2.50 
Balloon  with  Hydrogen  Generator  $2.50 
300  Feet  AeHol  Wire  62.00 
Box  Kite  17"  x  17"  x  36"  $2.25 


22  oonductor  AWG  16  2CS4 .  $9.99  sos .  $1.79 ;CEQ-72...  $1.U 


TIME  DELAY  SWITCHES 

I  Minute  115  VAC  60  cyeU  Enc.  la  Water- 
proof  Metal  Cose  New  $5.25 

3  Mcro  Switches  Contact  at  40-41-42  Iscond 
Time  Delay  110  VAC  Motor  New  $4.50 

Thermo  Switch  50*  to  300*  F  115  VAC  9  tA 
230  VAC  e  5A 

Breaks  Contact  with  Increase  el  Temperature 
New  $1.35 

CONTACTORS 

DP8T  115  VAC  60  cycle  15  Amp  De-Ion  Line 
Starter  Westinghouse  $6.95 


-S  E? .  •  *1*5:  Starter  Westinghouse  $6.95 

s:SK;;;;;;;  iJcIpV.::  tH  dpst  us  vac -Xb"  $s.m 

LTS  911A .  4.4S  EllU . U  RELAYS 

•njt? .  41  RKB  tV  j*  VDC  DPST  A1U«1  Control  Box  M . BIBS 

.U  CKibbs  "  M  BkV  M  “  VDC  DPDT  AlUod  Control  BI6D38. .  .$1A6 

M  cKtooT;;;  4*  "bp.;;::  :  aiS  *«  vdc  spdt  >  Amp . sibo 

.M,  >‘2* .  M  srr^ .  1.H  no  VAC  DPBT  1  Amp  Contact*  Btruthor* 

J};  16M .  J*  IJ*G . 7*  OuBB  CIA  1*70 .  SS4S 

.  *•“  1?“^  ••  -S  IIS  VAC  DPBT  Btruthor.  Dunn  eXA  29*7  t3.«5 

AS*  MU  LM^Io .  J?  *20  vdc  DPDTBtrutb.n  Dunn  CK  2122.  . *4B0 

.SS  900S .  ,4*6K*Gt...  AS  230  V  so  CTClo  DPDT  GX.  12HCA11A2.  (4.00 

MICSB .  AS*  HAS . SS  TRANSMITTING  MICAS 

-  MFD  woe  MFD  VDC 

>LTAGE  FILTER  CHOKES  JJ""  22  *}2  21  ^2! 

.  _  _  .sets  34S4  1.18  .888  1588  2.29 

i  Amp  DC  3  ohms  1230  RMS  to  .4801  1888  1.34  .84875  5888  2.45 

GE69G351.  New.  -944  3449  1.54  .444375  5448  2.89 

Amp  .5  olun  20*000  Test.  New. 

1  JUnp  DC  3.5  ohm  GE69G459.  METERS 

Portable  0-25  Ampe  AC  Weston  #433  Brand 
I  Amp  DC  34,000  VDC  GE  Y346A.  New  $37.50 

Switdi  Board  Panel  0-100  Amps  DC  Weeton 
'  ■  J  37269  with  100  Amp  Shunt  Brand  New 

SPECIAL  $24.95 

HG-12  Motor.  Constant  Speed.  27  EQUIPMENT 

rernor  controlled  3600  RPM  1/30  Walkie-Talkies  2.3-4.6  MC 
ip.  Brand  New*  $13.95.  MN-26Y  Bendix  Compass  Receieer 

A  Avih^iAM  Ah.*vrh.ih.R  a  BC-733  Glide  Path  Receieer 

A  ROTATING  ANTENNA  DAB-3 — Direction  Finder 


HI  VOLTAGE  FILTER  CHOKES 

A  HY  4.5  Amp  DC  3  ohms  1230  RMS  to 
ground  GE69G351.  New. 

.25  HY  4  Amp  .5  ohm  20*000  Test.  New. 

I  HY  3a  Amp  DC  3.5  ohm  GE69G459. 

New. 

1.7-3  HY  2  Amp  DC  34,000  VDC  GE  Y346A. 
New. 

SPECIAL 

Bodine  NSHG-12  Motor.  Constant  Speed.  27 
VDC  gOTernor  controlled  3600  RPM  1/30 
HP  5  Amp.  Brand  New*  $13^5. 


10  CM  ROTATING  ANTENNA  DAB-3 _ Direction  Finder 

24"  Parabola  in  turret  360*  span  at  12  RPM  RDF  Receieer  Equipment  200-550  EC  Fixed 
DC*  motor  control  and  reTeriinq  switch  New  Tuned 


SWITCHES  -  BATHTUB  .  OIL  FILLED  -  MICA  CONDENSERS  -  POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC  SALES  CO. 


22  Washington  St. 


Tel.  BEacon  2-7863 


BMton,  MtM.  Sand  M.O.  W 


ATTENTION 

BUYERS  OF 

ELECTRONIC 

EQUIPMENT 


I  Here  is  Your  One 

Complete  Dependable 
Source  for  All  of  Your 
Elecfronics  Needs 
RECEIVIKG  TUBES 

0Z4  *AU*  6SC7  7F7  12SK7QT 

1U4  6BA*  SSN7GT  7Y4  12SQ7GT 

3S4  8BE6  9T8  12AT7  29L8GT 

9V4G  6CB6  eW4GT  12AV7  39W4 

8AB4  8BK7  7A4  XXL  I2BA7  3SZSGT 

8AC7  *F8  7A*  12BF6  SOBS 

SAH*  tJ*  78*  IZHS  SOLSGT 

8AS7G  aL6G  7C*  17SH7  7S 

TRANSMITTING  AND  SPECIAL 
PURPOSE  TUBES 

3C48  304TH  83U  2061 

6R4GY  723A.B  84S  S829 

8ANS  807  (94  8020 

100TH  813  (S7  9002 

211  B29B  898  9003 


BRAND  NEW  COAXIAL  CABLE 

Meeting  Jan-C-17A  Specifications 


300  OHM  Leod  Wire  70  Mil  Webbing 
$19.00  per  M  Feet 

JK26  Jocks->394  eo.  500  MMFD  Volt  DCW 
TV  High  VoltOM  Condensers — 36c  eo. 
Centrolob  TVI-SOI — One  end  threoded,  other 
end  ploin  stud  328 
Centrolob  TV3-501 — One  end  threoded,  other 
end  screw  terminol . 328 

LET  US  KNOW  ALL  YOUR 
ELECTRONIC  NEEDS 
Write  -  Wire  -  Phone  For  Prices 

^^(ectumic 

Dept.  EE*  22S  N.  Wobmh  Avenue 
Chicoge  1*  llllnoit 

Coble  Address  "ELEXPEDITE"  •  TWX  CG1S10 


July,  J952— ELECTRONICS 


r 


tday 

soles 


SOLENOIDS 


ALLIED  IWX.'^  9M0  ohm,  4  m«.  2.4.  SB.  «R')41 


SlAma  41FZS7  llOVAC  1C  RMtt  $i.45 

44'ard  Leonard 

IM  200V  AC  ICl  R911  3.iS 

E.  HGA  llOVAC  2C!  R9I2  S.95 

Guardian  2M  24V AC  lAt  R274A  .90 

GuardUn  iM  24VAC  lA.  ICt  R273A  !.!• 

C.'iare  24VAC  2C.  lA  R6H2  3.49 

Leach  1154  50VAC  3A|  R431  2.49 

- -  12VAC  2A  R275  .9« 

Potter  Brum* 

Aeld  KRIIA  12-24VACt  DPDT  R812  1.95 

orOVbc 


KIMSON  501.  115VAC.  5  aec  Delay.  SPST. 
n.o..  10  Amp  contacts.  jrR543 . $2.29 


STOCK  OF 

Esathetti 
Micra  Suitehst 
Tattle  Switches 
Traasfaraiert 


APC  Air  Triaiaiers 

Biadiat  Pasts 

CaMe 

Cstacitars 

Ceraaiitaas 

Ceraaiies 

Adel  4  Tiaaermaa 
Claaips 
ChalMs 


RELAYS,..  WORLD'S 
LARGEST  STOCK!  ^ 


Your  requirements  of  r 
large  or  small  quanti*  |fi 
ties  of  relays  can  be  xil'/ 
quickly  supplied  from  our  huge  stock. 

Wide  variety  of  types,  all  made  by 
leading  manufacturers.  Each  relay  is 
brand  new,  inspeaed  and  fully  guar* 
anteed  by  Relay  Sales. 

^STANDARD  TILEPHONE  RELAYS 
^SHORT  TELEPHONE  RELAYS 
k^DUAL  TELEPHONE  RELAYS  k^SLOW 
ACTING  RELAYS  k^SEALED  RELAYS 
k^ROTARY  RELAYS  k^MIDGET  RELAYS 
V^KEYING  RELAYS  k/'DIFFERENTIAl 
RELAYS  k^PLATE  CURRENT  RELAYS 
k^ANTENNA  SWITCHING  RELAYS 
k^'TK  ’ SERIES  k^STEPPERS  A  RATCHET 
RELAYS  k^LATCHING  t INTERLOCKING 
RELAYS  k^MECHANICAL  ACTION  RELAYS 
k^  VOLTAGE  REGULATORS  k^  OVERLOAD 
A  CIRCUIT  IREAKERS  k^REVERSE 
CURRENT  RELAYS  k^AIRCRAFT 
CONTACTORS  k^MOTOR  A  CONTROL 
DEVICES  k^TIMERS  (^SOLENOIDS 
k^  RELAY  ASSEMRLIES 


RELAY  SALES 
CATALOG 
NOW  READY 

WRITE  FOR  YOUR 
COPY  TODAY 


833  W.  CHIUGO  AVE 


DIPT.  4.  CHIU60  »,  lU. 


SOOfiOORBAYS 


M  DIFFERENTIALS 

Dual  8000  ohm  rotla.  Arm- 

poles.  all  contacts  normal¬ 
ly  open.  Hiffh-apeed.  Suit¬ 
able  for  P.P.  bridge  or  bal¬ 
anced  circuits  where  dif¬ 
ferential  action  is  required. 
rm>K  11110  61S  DPDT.  4  ma..»R606  $A.95 
AI.MKIA  K0341«  SPDT.  2.6  ma..  :f418  4.95 


A.C.  RELAYS 

GirARDlAX:  24  VAC.  2S 
ohms.  Interlockina  Re¬ 
lay  Breaks  3  Makes  2 — 
Electrical  reset  jfR  804 
$2.49 

GUARDIAN  liOAC;  llOVAC: 
SOU  ohm:  2.4.  IC;  kR»44 

11.95 

OCARDIAN:  24  VAC,  48 
ohm  relay,  Makes  2 
Breaks  2  sR  808.. $1.49 


EKHV  STEPPING  RELAYS 
GUARDIAN  SERIES  R 

I  !U  ll  Three  haiUc  types  for  24V'  AC  op- 
/l  rrstioo; 

I  1.  t'ontinuous  rotation:  In  thH 
^■BuTT^  I  type  the  contact  Anger  advances 
AUw  time  the  circuit 

I  made  and  broken. 

IgyJ  S.  Electrical  reset.  Resets  when  s 
serofid  roll  is  energised. 

3.  .Add  and  subtract  Htepe  back  one  or  more  con¬ 
tacts  at  a  time  tnstesd  of  resetting  completely. 
10  Ihilses  per  second.  Contacts  are  rated  at  1 
empere  at  110  volts.  40  cycles,  non-inductive  AC. 
The  electrical  reset  type  has  up  to  34  active  contacts 
while  the  continuous  rotation  types  esch  have  40 
contacU.  HE.NB  CH  YQl'K  REQl’lRKMENTR.  ^ 

•  A~-Nornially  Open:  B-Nsrsiaily  CIssed;  C= 
Double  Thrsw. 
t  Octal  Type  Plug  Bsm. 

I  Heavy  Duty  19  Amp  Csntact*. 


SEARCHLIGHT  SECTION 


IN  OUR  STOCK 


GUARDIAN  No.  1:  24 
VAC.  6  ohms  >11  to 
stroke,  4  oz.-in.  sR 

804  . $1.95 

GUARDIAN  No.  4;  115 
VAC.  13S  ohms  H  to  IVu" 
stroke.  14  oz.-in.  SR  805 
$SUM 


GUARDIAN  No.  4:  115  VAC.  Intermittent 
Duty.  49  ohms  to  .Stroke.  2 

Ib.-ln . $S..V> 

ALLEN  BRADLEY  BULLETIN  840.  IIOV.VC,  84 

to  1*  stroke.  2  Ih  in  pull;  aK042  .  53.59 

WARD  LEONARD  N43  CONTACTOR:  IlUV.M'. 
Heavy  Duty  5  double  make  cnniscti.  3  at  50  .4mp. 
2  St  30  .Aiiip;  8  lb-in  stroke;  aK2.''-'{ . $19.95 

DELAY  RELAYS 

Y  IV%R.%GGN  Model  815;  115V. 

I  jk — \  40  eye;  Adjustable  0  to  100 

\M  I  aec;  2>»  sec  RecyclinK  lime; 
■ I  BPDT.  10  Amp  contacts: 

i'®'  =H944  . $13.96 

1  M|  I  l*.\K AGON  5fodel  810B;  115V. 

40  cyr.  40  sec  Delay.  2  >4  sec 
Recycling  time;  SPST.  n.o.,  10  Amp  con¬ 
tacts;  2;U945  . $7.$6 


.AMPRRITf:  24N02.  24VAC.  2  sec  Delay. 
BPST.  n  o.,  can  be  used  on  llOV  with  1250 
ohms.  2rR314  . $2.2.5 

31V  STEPDOWN  TRANSFORMER 

STlIUeEH  rA.t!A'i  1.7KVA:  Tapped  Pri 
ll&VAC;  Heavy  Cast  Shield;  Net  Wt.  55 
lb;  Shipping  W't.  85  lb.,  #T311 . $31.50 

STEPPING  SWITCHES 

Al  TOMATIC  E  I.  e  C  -  — 

TRIC  TYPE  IS  25 
Position:  Non-Bridging  ■  l_ '  ' 

ing  Wipers;  Self  Inter¬ 
rupter  Spring!;  Norm.  Oper  Volts:  24VDC; 
Max  30VDC:  0.4  Amps;  30  Ohm. 

Two  Levels;  2rR905  . $15.95 

Three  Levels  with  two  wipers;  2tR904 

•  16.50 

Four  Levels  with  two  wlpera;  2rR907  16.95 

Six  Levels  with  two  wipers;  jrR908.  11.15 


WE  ALSO  HAVE  PRODUCTION 


Crystalf 

Filters 

Fusts 

Kevsr  Glass  Seals 
Rubber  Gremsiets 
Hardware 
Iren  Ceie  Slut* 


QUANTITIES  IN 

Knebs 

Sins-Ceslne 
Petentiemetsrs 
Pslss  Trmnsfermers 
Rslajrs 
Rssiiters 

Serve  Trensfemiers 

Sbeckmeents 

Seeksts 


universaf 


324  CANAL  ST.,  N.Y.C..  13,  N.Y.  WAlk.r  5-9642 


general  cotp.. 


"K”"  “WE  AIN’T  GOT  IT"  A  NEW  ESSCO  SERVICE 

BECAUSE  OUR  STOCK  OF  J.4N-C-2.8CAPACITOIIS  OUARANTEKD  24  HOl'R  SHIFMEVTS  ON  NEW 
ABOUT  THE  MOST  COMPLETE  IN  THT  “AN  '  CONNECTORS-  BLACK  OR  MELLOM1NE 
INSERTS  310»)  —  3101  —  8102  —  3104  —  3108  — 
CHANNELS— BATHTUBS— LTRIGHT  TYPES  AAB  TTPE8  AT  H.tRD  TO  BEUE4X  DISCOUNTS 

MOST  VOLTAGES.  Circuits  ATermliul  laywts.  INVCSTI6ATC 

ENGINEERI.SG  A  PBODUCTION  ORDERS  WEL  ,  _ « ^ . 

COMCD.  a  trial  order  will  convince  you. 

Spdclol  Noted  SnpproMlofi  Cofocitore 

MICA  TRANSMITTING  CONDENSERS  Ja  ca-ms.  Ja^VV  T?Aii*ro5«e1i  “m* 

TYPiS  CM-»S  CM  S*  CM-SS  CM-5*  CM-TO  ETa  fl*"*' 

Movnew  .oooos  .0001  .0002s  .000s  l.lf  us«a  m  w  n  i..  «  «nor  wuphimh.  .»i.w 

SJvKiw  :S^  :SS  .SS's.ir*oi  oi  os  t3  •  •  special  this  month  •  • 

imVDCW.OOIS  .OOS  .004  SJS  .01  I  IvS-N  A.  C.  STEPPER  S-l>  VDC.  3  dKk  M  pM.  300' t(.M 

FOR  FAST  •  INTELLIGENT  •  FRIENDLY  SERVICE  •  CALL  ON 

ESSCO  .  .  t  Elsctronie  Spseialty  Supply  Cs. 

56  LISPENARD  STREET  Bgrclay  7-2684  NYC  13,  N.  Y. 


electronics— 7ii/r.  7952 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

Dummy  Load,  X  Bond.  lVi"xH"  quid*,  choke  or  plain  ilcmge.  dUupates  300  wotti 
orerage  power  continuously  in  still  air,  VSWR  less  dian  1*15  between  7  and  10 
KMC,  weight  SW  potmds. 

Dummy  Load.  X  Bc^.  Vk"xr'  guide,  choke  flange,  dissipates  100  watts  oeerage 
power  continuously  in  still  oir,  VSWR  less  than  1,15  between  8,2x12,4  KMC, 
weight  14  os. 

Dummy  Load,  X  Bond.  IW'xH"  guide,  plain  flange,  dissipates  250  watts  orerage 
power  continuously  in  still  air  VSWR  less  than  1.15  between  7*10  KMC,  weight 
314  pounds. 

Dummy  Load.  XBond,  lV4"xH"  guide,  plain  flange,  dissipates  200  watts  orerage 
continuously  in  still  air.  weight  2  pounds  4  ounces. 

Dummy  Lood.  S  Band.  lV5"x3"  guide  dissipates  1000  watts  orerage  power  in 
still  oir,  VSWR  less  thon  1.15  between  2J  to  3.7  KMC,  choke  ilonge,  weight 
13  pounds. 

TS46,  X  Bond  Power  Meter  measures  1  milliwatt  to  1  watt  ot  X  Band  oreroge 
power  ior  H"xl  14"  wore  guide, — S200.00. 

X  Band  Power  ond  Frequency  Meter  ior  8,500  to  8,600  megacycles  measures  1  to 
1,000  milliwatts  orerage  power.  The  frequency  meter  is  direct  reading  within 
25  megacycles  and  within  4  megacycles  with  correction  chart:  commercial 
equiralent  of  TS-230  B/AP. 

X  Band  Spectrum  Analyser  8500-9600  Mcw  calibroted  linear  below  cut-oii  attenu¬ 
ator,  calibrated  frequency  meter,  tuned  mixer,  4  U.  stages,  3  rldeo  stages  orer- 
all  gain  125  db„  reg.  power  supply.  Can  be  used  as  signal  generator  with 
internal  or  external  modulation. 

S  Band  Spectrum  Analyser  2700-3400  Me.,  similar  to  aboTS. 

Amplifier  Strip  AM-CCA/SPR-2.  contains  L  F.  amplifier,  detector,  Tideo  amplifier, 
pulse  stretc|ier  and  audio  amplifier  and  Rectifier  Power  Unit  PP-15SA/SPR-2, 
bond  width  10  megacycles,  center  frequency  30  megacycles,  sensitiTity  50 
microvolts  ior  10  milliwatts  output.  Power  supply  80/115  V  oc.  60-2600  eps.  U 
amps.  Send  ior  schematic. 

Tuning  Units  for  APR-4  Receiver — TN  16  30-80  megacycles.  TN  17  80-300  mego- 
cycles.  TN  18  300-1.000  megacycles,  TN  19  1.000-2,200  megacycles,  TN  54  2,200- 
4,000  megacycles. 

T-85/APT-5,  300-1,600  megacycles  Noise  Modulated  Transmitter,  40  watts  C.  W. 

Microline  MK  SX-12  Klystron  Supply  and  Panel. 

Spectrum  Analyser  R.  R.  L.  Model  D  1203  100-490  Me.  Made  hy  Hewlett-Packard. 

Spectrum  Analyser,  made  by  G.E.  for  NDRC.  RP-347  100-1500  Me. 

Standard  Signal  Generator,  Measurements  Model  75,  124-510  MC. 

Ferris  Model  18B  Microvolter 

Ferris  Model  lOB  Microvolter 

TS-226,  TS  184,  TS  100,  TS-12AP,  TS  89,  P-4E  Synchroscope. 

Power  Supply,  input  220V  3  ph  60  cycles 

output:  3500  volts  2  amps  DC  llv  31a  ac 

1750  volts  0.4  amps  DC  lOv  6.5o  ac 

600  volts  0.3  amps  DC  lOv  6.5a  oc 

7.5  6i)a  ac 

Waveguide  Below  Cut-Off  Attenuator  LlOl-A,  U.  H.F.  Connectors  at  each  end, 
calibration  30-100db,— S25.00. 

ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


AIRGRAFT  ELECTRONICS 

ARC— I's,  ART— 13's,  RTA  IB's,  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WR/T£  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA,  N.  Y. 

RE  9-5960 


TUBE  REBUILDING 

Larte  TraBsnlttiBK  ad  Power  types 

Reomomieal  •  Guarantaad 
FRI&AND  PRODUCTS  CO. 

700  DKYAOIS  ST„  N.  O..  LA. 


GLASS  TUBING 

rmx  -  NONEX  -  URANIUM 
BULBS  B  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7-l2tS 
M.  R.  #1  Oes  04X  Keypert,  N.  i. 


SAVE  With 
New  Surplus! 

LARGEST  VARIETIES  AT 
GREAT  SAVINGS 

•  Oil  CMORS 

LARGE  RECTANGULARS 
SMALL  RECTANGULARS 
BATHTUBS;  TUBULAR 


•  MIM  |;1-2-3-4 


•  mOlYTICFPW 


•  AN-OG-UHl  CONNECTORS 


•  LORD  SHOCK  MOUNTS 


BIRTCHTRMeClAMPS 


«  PLUGS— SOCKETS 

BARRIER  STRIPS 


POWER  RHTOSTNTS 


•  SWITCHTS 


•  POTENTIOMETERS  & 


OTHER 


CARBON 

WIRE-BOUND 


•  MRCRATT 


•  RESISTORS 


LEVER 

SWITCHES 


GLASS  FERRULE 
PRECISION 


FUSEHOEDERS-MOUNTS 


•  Mm  OTHER  ITEMS 

Write-Wire-Phone  Your  Specs. 

ALEXANDER 
MODULI  COMPANY 

so  W.  Broadwoy  N.  Y.  7,  N.  Y. 

WORTH  4-0865 


My.  ;952— ELECTRONICS 


DC.  AMMETIRS 

WNtinghou-tr  NX-35.  SH*  rd.  AW8 

tTpe  9  MK34W(>011K'AA . m 

iitti.  Eke.  DW-Sl.  SH*  rd.  meul 


SPECIAL  METERS 

lUpUremrat  movf>ra««it  for  Wenoe  M5  Tolt  Ohm 
MlUlAfflmetrr.  U-4U0  UAiir.  S'  mrti>r.  with  MS 

«•*!•  . 0  $7.5« 

RepUcemMt  inofT>iDmt  for  Output  Metrr.  Triplett.  S' 
Miuar*.  NCAk  c«l.  0-1.5  and  0  Vtdu  A.C..  ron-«tMit 

Impedance  4000  ohms . #  tS-M 

Voltane  Relay.  140  tolls.  S(.H)  MADC  max.  Roller 
8mtth  type  ('MR-S  adjustable  from  minus  SO  to 
plus  S0%,  complete  with  external  reststur  box 

m  v.H 

0-1.5  Volt.  Rectlfler  type  A.C.  Voltmetar.  Western 

301.  3H*  round.  SOOO  ohms  per  toH . 0  18.9$ 

0-300  V(dt.  Rectifier  tj-pe  A.C.  Voltmeter.  Weetnn 

738.  r  square  . ..•  9JI.88 

O-.VW  Voh.  Rectifier  type  A.C.  Voltmeter.  Weston 

738.  3*  square  lOOO  ohms  per  volt . 0  $14.00 

O-IO  Mllliamperee  A.C..  Rectifier  type.  General  Klee- 
trie  DO- 55.  r  square  . 0  18.50 


m'KOROT.tt'.  General  Radio 


GniT  a  partial  Usting.  Kpace  does  not  permit 
u**  to  list  our  complete  stork  of  Surplus  New  meters. 
We  alHO  carry  a  «ule  assortment  of  Simpson  panel 
metern  Send  for  our  free  listing. 


.411  Items  are  Surplus- New -Guaranteed.  We 
hare  a  large  variety  of  meter  multipliers,  shunts, 
current  transformers,  etc..  In  slock.  We  also  mod 
Ify  quantity  lots  of  meters  to  order.  Let  ua  know 
your  requirements. 


SEARCHLIGHT  SECTION 


SURPLUS  NEW 
GUARANTEED 


METERS 


0-50  «kn  Elec  I)W-81.  8V  rd.  hermeU-  I 

cally  sealed.  M  U.V..  comp.  ext. 
shunt.  MR8«WO50DCAA.  8.C.  Stock 

9  3K1050-41  . 0  8.M  ' 

0-100  Simpson  85.  3H*  rd.  50  m*.  comp. 

ext.  shunt  . 0  tO.50 

0-800  Weston  $0«.  81$*  rd.  50  M.V .  ext.  I 

shunt.  AWStype  MR84W800DCAA  0  7.50 

A.C.  AMMETERS  ^ 

100  SIAAC.  WESTON  476.  3V  rd . 0  $7.50 

100  MAAl'.  HK'KOK  57  M.  31$'  rd . 0  4.$5 

10  AMPS,  RUHLINGTON  148.  4'  sq.  surf. 

mounted  case  . 0  4.9$ 

ISO  H'f:HTlNGnorSE  NA  35.  31$'  rd.  3  Amp 

mn..  use  with  800:5  C.T . 6.00 

150  WESTINGHorSE  N.4  3.5.  31$'  rd.  5  Amp 

mn..  use  with  1.50:5  T.T . 0  600 

CURRENT  TRANSFORM  KUS.  Doout  type,  for 

use  With  above  meters  150:5  or  800:5 _ M  7.50 

R.E.  AMMETERS 

1.5  GEN.  FXEl.'.  OW-58.  2l$*  rd.  metal  ease, 

black  scale  . 0  $3.50 

8  WESTON  485.  SV  rd . 0  8.50 

8.5  McCLlNTOCK  ilDStMll.  31$'  rd..  8.0. 

Stock  9  3F311  . 0  6.58 

8.5  WT.STON  485.  SV  rd . 0  8.58 

3  GFA'.  KLEl*.  DO  44.  3*4' rd . 4i  6.58 

5  GEN.  HXtV  1X1-44.  SH' rd . 0  7.50 

R  WESTON  415.  S'  sq . 0  10.50 

10  WESTON  485.  SV  rd . 0  10.50 

A.C  VOLTMETERS 

H  WESTON  517.  8*$'  rd . 0  $4.50 

10  SIMPSON  59.  4*  X  4*$'  case . 0  8.75 

15  WESTINGHOUSE  NA-35.  31t'  rd.  AWR 

type  MR.3.5W01.5ACVV  . 40  5.50 

50  SIMPSON  59.  4'  X  4*4*  case . 0  9.75 

300  BURLINGTON  UA.  8*$*  rd.  meul  caae.i#  1.00 

O.C.  MICROAMMETERS 

0-100  WESTON  643.  4>$*  rd..  1600  obms.  .A  $21.50 
0-500  SIMl’SON.  8*e'  rd..  IS  600  volt 

scale  . to  4.50 

0-500  WKSTINGIUK  SE  RX-35.  r  sq.  scale 


D.C.  MILLIAMMETERS 

0-1  DEJVR  310.  31$*  rd  .  4  KV  scale...#  $4.55 
0-3  GRUEN  GW-587.  2>e*  rd..  spec,  volt- 

M.A.  scale  . 0  3.50 

0-5  GRUEN.  GW-186.  81$'  rd.,  MRS5- 

W005DCMA  . 0  4.50  ! 

0-5  8IMPS4)N.  req . 0  3.50: 

0-15  8IMPS41N  16.  r  rd..  AW8  type 

MRSSWOlSDI'MA  . •  5.00 

0-50  <mUEN.  GW-1S4.  81$' rd.. 

MK85WG.50DCMA  . 0  4.50 

0-50  GEN.  ELEC.  DO-5R.  4'  X  41$' . 0  5.00 

0-150  GEN  BU'XTRlt'  1N)-4I.  8S'  rd...4W  5.50 

0-150  GRUEN  508.  81$'  rd . 0  3.95 

0-800  MARION.  Sl$*  rd..  knife  edge 

pointer  . 0  4.00 

0-160  SIMPSON  86.  3H*  rd..  AWS  type 

MR3SW800DCMA  . 0  5.95 

0-500  GEN.  EL5X'.  DW-51.  8*$'  rd . 0  4.50 

0-500  DRflU  318.  3*  sq . 0  5.00 

0-800  DEJUR  318.  3^'  rd..  S.C.  Stock 

9  3F980  . 0  4.50 

D.C.  VOLTMETERS 

0-30  WF4m)N  301.  31$'..  68  ohms  per 

volt  . 0  $9.50 

0-50  WTSSTINGHOUSE  NX-S5,  3S'  rd.. 

800  ohms  per  volt . 0  6.55 

0-50  GRUEN.  GW'5I5.  81$'  rd. 

MR8.5WO50DCVV  . #  4.50 

O-SO  NORTON.  4*  rd.  surf.  mtd.  metal 

case  . 0  12.00 

0-1.50  HOYT  17-L.  814'  rd.  metal  case.  .0  4.50 

0-300  SUN  8AU346.  81$'  rd..  1000  ohms 

per  volt  . 0  5.00 

0-500  WESTON  506.  8H'  rd..  1  MA.  with 

ext.  type  8  ree.  box.  AWS  type 

MK85W500D('VV  . 0  9.50 

0-50  500  WESTON  506.  8H*  rd..  black  scale. 

1000  ohms  per  volt . 0  5.00 

0-600  TRIPLETT  8U-T.  r  sq..  ext. 

muH,  . 0  6.96 

MISCELLANEOUS 

PORTABLE  D.C.  VOLTMCTKIt.  MULTIPLE 
RANGE.  Weston  430,  nine  range  of  .3/. 75/1. 5/3/ 

7  5/16/30/75/150  Volts,  at  1000  ohms  per  volt. 


volt  60  cycle . ONLY  $95.88 

PORTABLE  TACHOMETER.  MIXTIPIJC  R.\N<;K. 
JONIX  M<»TROL.$.  300  1300.  lOoO  4000.  and  3000 
to  18.000  RPM  and  PPM.  t'lunplete  in  case  with 
acces.<K>fles.  Meets  Navy  specs.  18-T-U.  type  R. 
('lam  A.  Ust  Price  $75.00 . ONLY  &.58 


MARITIME  SWITCHBOARD 
INSTRUMENTS — ACCESSORIES 
338  Canal  Straef,  Naw  York  13.  N.  Y. 
worth  4-8217 


D  C.  KILOVOLTMETCRS 
All  meters  listed  below  are  1  MA  movement,  and  ' 
are  supplied  complete  with  appropriate  external  pre- 
clslatt.  wire  wound,  hermetically  sealed  ferrule  type 
tubular  muiUpUer  and  mnunring  cUpa. 

^1  Weetea  301.  35$*  rd.  w  Weeton  mult.  «*  $18.88 
0-1  Weetan  301.  3^'  rd.  w  Sprague  mult.  0  11.88 

0-1.5  Weetea  SOI.  31$'  rd.  w  W'eston  mult.  0  19.58  ^ 

0-1.5  Westea  301,  3H'  rd.  w  Sprague  mult  0  12.08  i 
0-8.5  Westea  301.  31$'  rd,  w  W’eston  mult.  0  24.00 
0-8.5  Westea  301,  3*$'  rd,  w  Sprague  mult.  0  15.00 

0-S.S  Westea  301.  31$*  rd.  w  Weston  mult.  0  28.00 
0-4  Westea  301,  3*4'  rd.  w  Weeton  mult.  0  29.58  i 
0-4  Westea  301.  3ie*  rd.  w  Sprague  mult.  0  17.08 

0-4  Gea.  Clee.  DO  41.  31$*  rd.  w  Sprague 

Mult . 0  I3.M 

0-5  Weetea  301.  31$'  rd.  w  8  Weston  8.5  Meg 

Mult . 0  32.80 

0-S  Westea  301.  31$'  rd.  w  8  Sprague  8.5 

.Meg.  Mult . 0  18.88 

0-10  Wasten  301.  31$'  rd.  w  Weeton  mult.  0  49.9$ 
0-10  Westea  301,  3*4'  rd.  w  Sprague  mult.  0  25.00 
0-18.5  Waetea  301.  3l$*  rd.  w  W'mton  mult.  0  54.00 
0-115  Weatea  301.  3*4*  rd.  w  Sprague  mult  0  29.99 
0-15  Westea  301.  3*4*  rd.  w  Wesum  mult.  0  61.08 
0-80  Westea  SOI.  34'  rd.  w  Weeton  mult.  0  69.58 
0-80  Weetea  301.  Six*  rd.  w  Sprague  mult.  0  31.00 


QUARTZ  CRYSTALS 

^  NEW  LISTING 

Made  from  the  finest  Brazilian  Quartz.  Will  provide  a  high  degrao  of  activity  aod  frequency  stability.  All 
tested  and  marked  by  the  manufacturer  to  a  vary  cleso  toloraiKO.  In  the  fraqvencies  outlined  below  the 
crystals  itemized  under  the  heading  "From  X  To"  ora  mostly  io  progressiva  frequoacios  between  the  limits  shown 
(as  for  ezomplo:  "From  3300  to  3377,"  ora  os  fellows:  3300KC,  3301KC,  3302KC — ,  3377KC.)  ora  of  limited 
quantities  in  each  frequency.  Those  listed  singly  ore  in  quantities  of  SO  or  more. 


Prong  ctnltn  Prong  die.  I/12" 
Price  $1.15  eo.  (2$  for  $25.00) 


CR  1A/AR  or  FT241 

Prong  ipocing  V2">  Prong  die  H" 
Price  7tS  eo.  12  for  $«.00 

wmom  TO  reoM  to 

(Frs^ioBwIsq  tPrsxwswrtw 


XLS  Duel 

3  prongs  h"  * 


XLS  Single 
3  prongs  H"  * 
I  19/32“  prong 


EDLIE  ELECTRONICS.  Inc 


FT241A 

SPECIAL  TYPE  WE. 

Pfoag  tpocta9  1**  CTS. 

Prony  Sii*  3/S2"  di«. 

Tliasc  art  m  svcctuivt  sttps  of  .1 
MC  voriotioa  from  20.0  MC  to 
38MC. 

Sttifoblt  for  low  frtqutacy  purposos 
(1/72  of  Stoted  Values) 

Price  $1.1  S  to. 


UNASSEMBLED  CRYSTALS 

coAsiifs  of  quortx  crystal  plates 
mode  for  FT243  holders.  Furaished 
complete  with  holders,  electrodes, 
springs  ond  all  hardware. 

Pric8  .29  ca. 

Crystal  plates  available  m  the  fol¬ 
lowing  frequencies:— 

7S9S  TTM  I  reri  mts 

TMl  1  rm  SIM 

TIM  7TTS  I  im 

TiM  7tee  I  S12S 

7SM  Y42S  I  64M 

Tree  tsm  I 

1 54  Gr««nwich  Str8«t, 
New  York,  N.  Y. 
Telephone  DIgby  9-3143 
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SEARCHLIGHT  SECTION 


f 


TUBES  r  GUARANTEED 


BRAND  NEW 


SAVE  ON 


U12 . 

1U4 

S52t  C«L 
S€U  . 

scat  . 

S64S  . 

SS4€ 

MSI 

KS4 

SCSC 

SC7f 

S€72 

M7C 

SGM 

S7t2 

$7«3 

STM 

STM 

S72« 

CKitsOc 

S74S 

STM 

STM 

S7S7 

SS14 

S423 

SM4 

S9U 

SMS 

sssa 

MOS 

m2 

M13 
M29 
M2S  . 
9M1  . 

9M2 . 

9M3 


l.U 

.79 

5.95 
99.S9 

1.29 

16.95 
2S.M 

1.99 
.49 

3.95 
3.7S 
1.S9 

5.99 

12.95 


OA2 

OB2 

OBI  Vim 

OC3  VRlfS 

OD3  VII1S9. 

OlA 

VS-2 

1A3 

1B22 

1B23 

1B24 

1B2S 

1B2T 

1B32 

IBIS 

1B3T 

IBIS 

1B42 

1N21B 

1N21C 

1N22 

1N23 

1N23A 

1N23B 

1N2S 

tN34 

lN4t 

1N43  4MA 
1NS4 
INSS 
INSS 
I  1NS9  . 

1N63  ... 
2AB1  . 
2021  1M2 
2C22  7193. 
2C2SA 
2C39 
2C49 
2C43 
2C44 
2CS2  . 


S1.2S  2D21  1.49  3Q4  . 

1.39  2D21W  2.49  3QSGT 

1.19  2E2SA  4.S9  4B24 

1.25  2C2S  2.9S  4C22  NFIM. 

.99  2C39  1.99  4C29 

.99  2J21  9.9S  4C3S 

9.59  2J22  7.9S  4C27. 

.99  2J2S  14.9S  4J21 

2.29  2J27  .  14.9S  4J22 . 

7.9$  2J31 . 27.S9  4J29 . 

9.59  2i32  27.S9  4J3S 

1.95  ZJ33  .  27.S9  4J27 

12.9S  2J34  27.S9  4J29 

3.19  2J49  .  27.S9  4J29 

12.95  2J49  .  12.9S  4i39 

14.95  2JSS  .  .  149.S9  4J31 . 

29.95  2JC1  .  39.S9  4J3S 

U.S9  2JS2  .  32.9S  4141 

2.25  2K23  7S.M  4X1S9A 

22.59  2K2S  723A  B  29.99  SBPl 

.99  2K29  S3.9S  SBF4  .  . 

1.25  2K39 _  99.S9  S021 

2.25  2KSS  129.M  SCBl 

3.SS  2X2A  1.7S  SiBl  .... 

7.59  3AS  1.39  SJP2 . 

.99  3ASCT  1.39  SIPS 

7.95  3AP1  19.9S  S123  . 

1.2$  3824  4.9S  SJ29  . 

.99  3B29  3.S9  SJ29 

2.7S  3B29  9.S9  SJ39 

.99  3B29  7.S9  SB4GY 

.M  3BP1 .  S.9S  ST4  . 

2.39  SDPl...  ..  3.9S  SAKS  . 

9.95  30P1  .  3.9$  SANS 

.99  3C22  .  99.S9  6ASS  . 

.29  3C24  24G  .  l.$9  SA$7G  .  . . 

.39  3C27  1.7S  SBL7GT  . 

24.59  3C33  9.9$  SC21 . 

5.59  3C29  ..  13.9$  SFSG 

24.S9  3FP7  .  1.9S  6LSG  . 

1.19  3GP1  3.9S  SLSGA 

3.9$  3NP7  3.2S  SSK7GT 


7MA/B/C/D  1S.S9 

792A .  2.7S 

79SA .  4.9$ 

79SA .  1.S9 

7MBV .  49.S9 

7MFY .  49.S9 

7MGY .  49.S9 

797A .  7.9S 

797B  .  14.9S 

799A .  3.9S 

714AY .  4.S9 

71SB .  9.9S 

71SC .  24.S9 

717A  .  1.19 

729BY .  99.S9 

721A .  1.9S 

722A .  1.9S 

723A/B  ....  1S.9S 

724A .  4.S9 

T24B .  2.7S 

72SA .  S.9S 

72SA .  S.9S 

72SB .  S9.$9 

739A  .  2S.M 

992  3.9S 

993  .  3.7S 

9M  .  12.S9 

99S .  3.9S 

997 .  1.S9 

9M .  2.9$ 

999  .  2.9$ 

919  .  10.9$ 

912  .  2.9$ 

913  .  9.$9 

914  .  2.9$ 

91$  .  2.99 

929  .  12.9$ 

9298  .  11.9$ 

939B .  3.7$ 

932  .  7.9$ 

932A .  9.9$ 

S33A .  34.9$ 


YOUR  SURPLUS  WANTED 
We  Pay  Highest  Prices! 


3STG 

T-49 

EF$9 

NK47 

RK69  IMl 

11X21 

NYS9 

7$TL 

FG91A 

FG9S  $SS9 

MV  . 

99R 
199TH 
VUUl 
VT-127A 
FHIM  . 
FG19$  . 
FG-172  .  .. 
291A  . 

291C  ... 
2MA  ... 
29$F 


4S9TH  . 

471A 

GL4S1 

GUMA 

CK$12AX 

$27  . 

SSI 

WrL4S9 

WL$30 

WL$31  . 

%VLS32 

CKS9SCX 

CKS19CX 

WLSS2  .  . 

WLsn 

KUS7S 


Speciol:  VACUUM  CAPACITORS 
50  mmfd.,  32,000  V.  $12.50 


Speciol:  VACUUM  CAPACITORS 
12  mmfd.,  20,000  V.  $7.50 


Dept.  E-13,  7552  Melrote  Ave. 
Los  Angeles  46,  Colifornio 


1000's  of  other  types  In  stock.  Send  us  your 
requirements. 


All  Prices  F.O.B.  Los  Angeles,  subject  to 
change  without  notice.  Minimum  or^r  $3.0( 


PHDTDCOX  SALES 


FOR  SALE 

PLATE  TRANSFORMERS 


TELEPHONE 

RELAYS 


417  N.  Foothill  Blvd.  SY  Comoro  2’4131 
Pasadena  8,  Calif.  RY  an  1-6751 

FREE  24  PAGE 

SUMMER  SURPLUS  SALES  CATALOG 


SeTeral  hundred  new  10  K.W.  Amertron 
oil  cooled  plate  ttontionners  115  ▼.  60  C7«« 
1  phase  primary,  17,600  volti,  .5  amp  sec¬ 
ondary.  Con  be  tumished  center  topped 
or  two  wire  6600  Tolti,  1.0  ampe.  Priced 
S7S.00  eoch  l.oj>.  Loe  Angelee.  Special 
Quontity  dUcotuits  aeailoble. 

SCR  545-A  Rodor 

New  RA*30  15  KV  Power  Supplies  ond 
components. 

EPCO 

1527  E.  7Hi  St.,  Los  Angeles  21,  Calif. 


Larie  Stock  of 

CLARE.  TYPES  C.  0  4  E 
COOKE.  AUTOMATIO>ELECTRIC 

ALL  TYPES  of  COILS  end  PILE-UPS 
Send  Vi  T 


WANTED  new  or  eleen  used  electronic  surplus. 
Pleese  stete  exeet  description  of  the  condition 
end  deteili  of  modificetion.  Include  lowest 
price  in  6rst  letter. 


Spret.  for  Our  Quote 


Clorc  Type  C  Standord  Site 
Sensitive  Telephone  Reloyi 
Ceil  Centects  Will  Cleoo  At  Prico 
SM  ehms  1C  2.9  MA  $2.7$  ee. 

$M  ehms  1B>1C  3.2  MA  2.7$  ee. 

$M  ehms  3A  4.9  MA  3.M  ee. 

$M  ehms  3A-1B  4.9  MA  3.99  ee. 

$M  ehms  1C  14  MA  3.2S  ee. 


Set  No.  S490\.  VerUy  Loop  Tert. .  .  Exc.  12S.99 
4196  Kelrie  Bridse  Ohmoseter,  Leeds  4 

Norihrqp,  .0001^1  ohms  . Exc.  199.99 

904CS  UHP  SIcmI  Geosrator  9>330  me.. 

Fsdsrml .  Exc.  499.M 

904LX-1  Sipnel  Generator  UHP  9-330  me. 

Exc.  499.M 

LM  4  BC-2S1  Preqoeocy  Meter  with  oel. 

book.  crysteL  and  tubes ...  . Exc.  99.S9 

Frequency  Standard  1-10-100  KC.  Jamas 

KBiaktFS344 . New  99.99 

TS-3S2/U  Wastoa  Teat  Sat . Exc.  1S9.M 

TS-lSl/UP  Tmt  Sat,  lem  cryeUls . New  99.S9 

T^174AJ  Frequency  Meter  20-2W  me.  with 

ceL  book,  and  oryetal . Exc.  4S9.99 

TS-17S/UR  Frequency  Metar  90-4S0  mc.^ 

Comelate  with  orysteL  oel.  book.  4 

1  IS  ^C.  Power  Sa^y . Like  New  999.M 

TS*146/UP  X-Band  Sknutl  GeiMrator. .  .Elxe.  PUR* 
MeaeursmeBts  Corp.  Sicoal  Generator 

Model  M  900-1000  me . Exc.  PUR* 

TS>19/AP  X-Hand  Sicnai  Gaoarator .  PUR* 

TS44/AP  Portabla  Oadlkneopa  .  . Exc.  3S9.99 

Indmtrial  Circuit  Taatar  Waetoa  Modal  79$ 

Uka  New  12$.M 

Electronic  Aaelrfer  Weston  769...  .lake  New  22$.M 

APR^  Seercb  ReosiTsr .  PUR* 

Tuninp  Units  for  APR-4  Reoeirer .  PUR* 

BC44S,  BC-911  BC-342  Heosivers  .  PUR* 

Communicetion  Reosivsrs — made  by  HalU- 
crafters,  Nationak.  4  Husmerluod.  Many 

modah . Pricas  start  7949 

T-17  Hand  Micro^one  with  cord  and 

PL-69 . Exc.  4.S9 

HS-IS  9000  ohm  .  Usad  $2.9$  New  $49 

HS.I9  9000  ohm.. Ueed  17$  New  12$ 

HS-S9  600obm...Uaed  1$9  New  9.99 

HS-U  600  ohm... Ueed  179  New  12$ 

•  PUR— Price  upon  reqeeet. 

NOTE:  One  of  the  tarteet  and  moA  complete  elee- 
tronlo  surplus  stocks  In  tbe  country.  We  bare 
tbousands  of  tubes,  capacitors,  plugs,  aoceaaorlen. 
tranamltters-recelfers,  test  equipment,  etc.  Send 
us  your  requirements. 

TERMS:  Prtcee  F.O.B.  Pasadena.  California.  95^ 
on  all  C.O.D.  orders.  Californians,  add  Sales 
Tax.  Prlcea  sublrct  to  change  without  notice. 


Clora  Typ«  G  Holf  Six* 

Sdnsitlvq  Ttidphono  Roloys 

1)  CSMnhms  2A  9  MA  $199  an 

2)  $9M  ehms  3A  9  MA  199  an 

1)  S9M  ohms  2B-1C  9  MA  2.99  en 

4)  4t$9  ehms  1C  4  MA  199  an 

9)  39Mnhms  1C  9  MA  IMnn 

9)  49S9nhmB  lA  9  MA  199  m; 

AH  above  Relays  may  be  used  for  continuous  duty 

operation  llOV,  D.<*. 


Othtr  Type  G  Taldphont  Reloys 

1)  1399  nhms  lA-lC  24erav.  1 

2)  799  ehms  2A-1C  34V.  1 


Legend  f.\)  Normally  open  set  of  contacts. 

I  III  Normally  closed  set  of  ctxitacts. 
(C)  Hingle  pole  double  throw  set  ot 
ctmtacts. 

MA  Milliaoips. 


SIGMA  HERMETICALLY  SEALED  RELAYS 
Oisratss  at  six  volts  A.C.  60  cyeiss  or  400  cycles. 
Contacts — SPOT  . Pricn— $6.90  oa. 


Electronic  Supply  Co. 
222  Fulton  St. 
New  York  7,  N.  Y. 
DIgby  4-3068 
ItOllis  4-5033 


Absolutely  the  treatsst  cabinet  buy  In  years 


WHOLESALE  ONLY 


FOR  SALE 

MAGNET  WIRE 

Nos.  29,  30.  &  31  SCE,  31  DCC  &  44  HE 

At  Close-Out  Prices 

CORD  SETS  17,000  22“  G.E.  Plastic,  7< 
STRICKLAND  ELECTRIC  CO. 

1427  E.  18th  Avs.,  Columbus,  Ohio 


ELECTRONIC  COMPONENTS 
AIRCRART  EQUIPMENT 
HYDRAULICS 

RADIO  A  ELECTRONIC  SURPLUS 
13933-9  Brush  St.  Detroit  3,  Mkh. 

Phen.  TownMnd  9*3403 
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SEARCHLIGHT  SECTION 


RCA.  Model  MI-8167 

TRANSMIHERS 


Potnt-to~poini  communicaitont 


ANNOUNCING  THE  AVAILABILITY 
OF  NEW 

TS-125  S  BAND  POWER  METERS 


This  prscisioB  instrument  now  beinq  produced  by  Weston  Laboratories, 
provides  lor  quick  visual  measurement  oi  CW,  modulated  or  pulsed  overage 
power  output  from  0-2  MW  to  more  thon  four  wotts.  Calibrated  In  two 
scales  (MW  of  power  and  DB  above  and  below  one  milliwatt).  Temper- 
oture  compensated  thermistor  construction  with  V4  wave  matching  stub 
RF  element.  Supplied  with  complete  occessories  ond  instruction  book 
avaiioble  now. 

A  partial  list  of  other  test  equipment  avoilable  follows: 

I-U7-A  nC-UM  A 

l-in  BC-12S5  A 

I -ITS  BC-12t7  A 

I-19CA  BC-un. 

l-iSSA  BC-S7 

l-TSi  A  LAO 

1-212  LAF 

1-222  A  LAG 

I-221A  LMU 

I-22S  I  LU2 

1-233  LU3 

IC-21  A  '  LZ 

IC-3S  OAA-2 

IF.12  C  OAW 

IS-ltS  F4C 

IS-1S9  SG  SU 

AN-FNS-t  TAA-ISCA 

BC-221  (•)  TSS4SC 

BC-37$  TSX3SC 

BC-43t  TSX4SI 

BC-419  TTSUBB 

BC-81S  ttx-isuh 

Bc-ses  O  TUN.9HU 

BC-M9  A 
BC-lSSS  A 
BC-1SS4  A 
BC-12S1  A 
BC-12t3 


ts-iabu  ts-41  ap 

TS-3A  AP  TS-S2  AP 

TS  SA  U  TS-S9  AP 

TS-ISA  APN-1  TS-7S  APM-3 
TS-U  AP  TB-S7  AP 

•TS-U  TS-S9  AP 

•TS-U  TS-92  AP 

TS-14  TS-M  TPS-1 

TS-ISB.  AP  TS-M  AP 

TS-18  APN  TS-IM  AP 

TS-U  TSUI  AP 

TS-U  TS-1S2  AP 

TS-23  AP  TS-IM  AP 

TS-2S  TSM  TS-US  AP 

TS-27  TS  TS-Ul  CP 

TS-32A  TRC-l  ‘TS-UT  GP 
TS-33.  AP  TS-IU  AP 

TS-34  AP  'TS-US  AP 

TS-34A  AP  TS-U7,  U 

TS-3$  AP  TS-131  AP 

TS-34  AP  TS-142  APG 

TS-24  APM-3  TS-t44  TBC-4 

TS-44  AP  TS-t44 

TS-47  APB  ‘TS-UT  UP 

TS-4S  •TS-U3 

TS-Sl  AP6-4  TS-IU 

TS-S4  AP  'TS-ISSA  AF 

TS-«e  U  TS-17S  APN-S 

*Of  new  meDUfBcture. 


TS-173/UB 
TS-174  U 
TS-17S  U 
TS-U4  AP 
TS-U2  CPM-4 
TS-U4  CPM.4 
TS-U7  CPM-4 
TS-IM  CPM-4 
TS-2S3  AP 
TS-2e4  AP 
TS-2tS  AP 
TS-21S  MPM 
TS-2U  UP 
TS-22S  TSM 
TS-224A 
TS-2S3  TPN-2 
TS-239A 
TS-2$1 
TS-2S3 
TS-2M 
TS-27SA  UP 
TS-2tl  TBC-7 
TS-2tS  GP 
TS-2M  U 
TS-U7  U 
TS-3S1  U 
TS-n4  FSM-1 
TS-323 


Before  selling  your  idle  test  equipment,  please  get  our  offer 
Cable:  WESLAB  Tel:  Bostan:  WE  5-4500 


Fr«e.  Ranfq;  2000  t«  20.000  Ket. 

OutRut:  350  Watts  C.W.  250  Watts  Ratfia  talashona 
Input:  190  la  250  Valts  AC  50/60  eps. 

8ia«:  W  hlph.  IT  wiSa.  2r  daap. 

Tubas:  807s.  SI3s.  605s.  866s. 

Crystal  Oscillatar  unit  built-in.  fully  shisIdaO  and 
stabls.  All  ssif  eantainad  inciudinp  antenna  net¬ 
work.  Master  Oscillatar  unit  (available)  fits  in 
place  af  Xtal  unit.  Speech  ampliSar  is  only  ex¬ 
ternal  unit  and  has  110/220  v.  AC  input,  four 
states,  hifh  pain.  Total  net  weifht,  625  lbs. 

Complete!  New!  From  Stock!  Quantities! 
Prices  on  Repuest. 


COMMUNICATION  DEVICES  CO. 

INCORPORATED 

331  Tw.lHh  Avc.  N.  Y.  27,  N.  Y. 


ATTEa\T10a\:  PrRi:ilA§l]\G  AGEATS 


o  buy!?  All  brand  new,  guaranteed  tubes  at  the  lowest  prices 


i6oe.. 
1616  . 
1619  . 
16«5.. 

1696.. 

1699.. 

1636.. 

1649.. 

1851.. 

9051.. 

7193.. 

8011.. 
8019  . 
801 3A 
8091  . 
8095A 
9001  . 
9009  . 

9003.. 
9004  . 

9005.. 
9006  . 


MARITIME  INTERNATIONAL  COMPANY 


1 1  State  Street,  New  York  4,  N.  Y, 


Cable  Address  "Foxcroft' 


Phones:  DIgby  4-3192-3 
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331A 

6.95 

707A . 

7.95 

Rtoe . 

14.50 

350B  . 

3.95 

708A 

3.75 

830B . 

9.95 

353A 

3.95 

71 OA  8011 

.75 

838 . 

9.95 

357A 

14.95 

71 3 A  .. 

.99 

841 . 

.39 

371B . 

.89 

7i4Ay  .. 

5.75 

843 . 

.33 

388 A.  . 

1.99 

715A.  .  . . 

4.95 

846 

49.95 

394A . 

4.75 

715B . 

6.95 

851 . 

39  50 

417A..... 

14.95 

717A . 

1.19 

860 . 

6.50 

450TH ... 

37.50 

791 A . 

1.75 

861 . 

91.50 

530 . 

16.95 

799A . 

1  89 

864 . 

.75 

531 . 

6.75 

7«3AB  . 

17.95 

865  . 

1.95 

533 . 

4500 

7948 . 

9.49 

866A 

1.45 

559 . 

9.95 

795A 

6.75 

S71A  CC 

3.95 

Hy615.  . 

99 

800A 

1.75 

874 . 

69 

7C0A  . 

17  50 

801 A 

.44 

876 

59 

701 A  . 

4.95 

803 . 

395 

879 

.49 

7C9A  .... 

9.49 

805 . 

3.69 

931A.  . 

595 

703 A . 

4.75 

807 . 

1.59 

954 . 

.35 

704A . 

.89 

808 . 

1.75 

955 . 

.45 

705A  .  . 

1.95 

819 . 

3.95 

957 . 

i  706Ay-Dy 

39.50 

813 . 

8.50 

E1148 

1 706£y-Gy 

99.95 

814 . 

3.40 

CKIOOS 

.65 

HS-23 

US-S3 


HS-39 

Rti-g3 


AP8-4 

AP8-«< 

APT-1 

APT-2 

APT-8 

APT-4 


MD4/AP82 
MD5/APS3 
MD22  UPN2 
MD88/APgi3 


RC-224 
RC-266 
RT84/APS13 
T-W/ APT-5 


T8170  ARN 

TSI75/UP 

T8182/UP 

T8184A/AP 

T8204/AP 

Ta251 

T83UA  UP 


to  buy  portfl  or  (^qulpmeDt — and 
top  dollar  to  get  It.  Juiit  tand  ua 


T835,  AP 
T8«l  .  AP 
T862/AP 


High  voltage  power  mpply.  Ueed  with  ground  radar 
set.  New.  Price  on  request. 


For  riM'asuring  flux  density  between  magnet  poles. 
Has  two  meters  In  series  with  a  potentiometer  and 
battery  for  power  supply.  Range:  500*4000  Gauss 
In  3  scales.  Requires  1  battery  which  mounts  In 


APR-4 

APR-5) 

ARC-1 

ARC-3 

R-4/ARR-2 


ID-0  APN-4 
MP-lOO 
PB-125AX 
R-0  APN-4 
340-580  MC.  New 
complete 


R80 

RTA  IB 
8CR-522 
TA2J-24 
733-D 


Transtat  controlled  to  i^oduce  high  voltage  IX' 
from  no  \.KV  00  cjvie  sotirce.  I'p  to  11. .100  VIM' 
#  50  W.  Metered  high  voltage  «0*!5  KVi  and 
current  (0*20  MA).  NEW . $74.50 


SEARCHLIGHT  SECTION 


r: 


TRY  WELLS 


'  //.;'/  /  ' 

FOR  ELECTRONIC  COMPONENTS 

We  offer  immediate  delivery  from  our  vast 
stock  of  more  than  25,000  items — all 
standard  make,  carefully  inspected  and 
fully  guaranteed.  Our  prices  are  below 
market. 

Always  Check  Wells’  Stock  First! 

Quotations  and  quantities  available  will 
be  given  immediately  upon  request. 

ADEl  CLAMPS 
ANTENNAS 

Intuletori,  Mott  Sections  m 

BINDING  POSTS  _ ll 

BLOWERS 

\lsr~W/  CABLE  ASSEMBLIES 

CHOKES  • 

COILS 

CONDENSERS 

Oil  HIM,  Botfitub.  Mooring  Aid,  Transmitting 
Micos,  Silver  Micos,  Coromic,  Voriob/o,  Trimnfr 
CRYSTALS 

DYNAMOTORS  &  BRUSHES 
FILTERS 

‘  FUSES  A  MOUNTINGS 
GENERATORS 
GROUND  RODS 
HEADSETS 

LORD  MOUNTS 
LUGS 

MOTORS  A  BRUSHES 
PLUGS 
RECTIFIERS 

Selenium.  Copper  Oxide,  Meter,  Diode 
RESISTORS— All  Types 
SELSYNS 
SOCKETS 
SWITCHES 

Aircroft,  Micro,  Switebettes,  Toggle 
TIMERS 

jCrJ  TUBING— FlexAle 

WK  TUNING  SHAFTS  iftl 

TRANSFORMERS— All  Types 
VIBRATORS 

.  WALKIE  TALKIES 

Availably  Now! 

A  complete  signal  corps  stock  number 
listing  of  items  in  our  stock.  Write  for  list¬ 
ing  No.  SG-200.  (For  government  agencies 
and  contractors  only.) 

Manufacturers  and  distributors — write  for 
Radio-Electronics  Catalog  No.  H  501. 

Write,  Wire,  Phone  Your  Requirements 

all  phones:  SEeley  8-4143 


Formerly 

COLUMBIA  aECTRONiCS  LTD. 

of  N.  Hollywood  and 

ARROW  SALES.  INC. 

of  Chicago 

NEW  HEADSETS  X  HANDSETS 


RADAR 

Complete  RiMlgr  R0184IFF 


TEST  EQUIPMENT 

Complete  Lino! 

DuMont  224-A  Oeellloaoape 

1-77  Hlckok  Tube  Cbecker 

l-^OS  FM  Slaiikl  Oenerator 

RPC  Model  6M  Multimeter 

FesTle  Mlcrovolter  Mod  Ib-C 

Heirien  Peekard  OOU-C 

1-830  T812/AP  TSlSt 

1-8«A  T81«  APN  T8170 

1-114  T81«.APq  TM17S, 

1-183  T824A/ARR-2  T8182, 

t-18S  T827,T8M  T8184, 


1-122  T889  8H  Slotted 

I-13»  T81I2  Une  Teet  Set 

TSIOO'AP  Reoee  Celtbrator 
1-212  TSlll  CP  1-14« 

1-222  T812e  UPM-1 

T83'AP  TS127/U 

TSIOA/APN  T8131 

VHF  FREQUENCY  METER 

Complete,  cryiiui  controlled,  with  110/220  VAC  60 
cycle  power  supply.  5  channels.  Preq.  range: 
100-156  MC.  Mounts  In  standard  rack,  l^th  dia¬ 
gram.  less  crysUlH.  NEW  .  .  .  Price  on  Request. 

AN /ART-1 3  PARTS 

Pmrt  #  Item 

564910  Barometric  Owttcb 

565027  4-P11e  Ceramic.  Variable  Cap. 

K7890443  6-Ptle  Ceramic.  Variable  Cap. 

564605  4  Centralab-Type  843-003  Cap 

Amembly 


t33  W.  CHICAGO  AVE.,  DEPT.  SL,CHICAGO  33.  ILL. 


RA-38  RECTIFIER 


FLUX  METER 


ca.se.  NEW.  Price  On  Reque.st. 

DIRECTION  FINDER  KIT 

Complete  kit  to  make  any  receiver  (freq.  range: 
2h0-1750  Kc.)  a  complete  IWrecllwi  Finder  8ei. 
This  kit  consists  of:  MN-2il  Loop.  laOop-To-Re 
celver  Transmi<Mion  Line.  MN-52  Loop  Control  with 
360*  axlmuth  dial  and  rhaft.  New.  $)7.S0 

RECEIVERS — TRANSMITTERS 


RA-52  RECTIFIER 


MISCELLANEOUS 

MINE  DETECTOR:  HCK-625  for  prospecting,  min¬ 
ing.  etc.  NEW . $59.50 

LF«2I  LOOPS:  Mud.  LM.  .\M.  A.  Excel,  cond. 

•  NOTK:  WE  HAVE  ONE  OF  THE  LAROK'^T. 

•  MOST  ('OMPLETE  INVENTORIES  OF  MIL! 

•  T.VRV  ELETTRONirS  IN  THE  C.  S.  CALL 

•  OR  lATlITE  TODAY.  SENT)  FOR  FREE 

•  CATAIiOOl'B. 

ARROW  SALES,  INC. 

74A0  VARNA  AVE. 

N.  HOLLYWOOD,  CALIF. 

SUnttI  3-7319  STonlcy  7-600S 

Coble  addmi;  ARROWSALES 
(Sec  Arrow  Soles  Inc.  od  Page  364) 


SWEET  DEALS 

FROM  A  SWEET  OUTFIT 


Looking  for 

Hord-to-Find  Equipment? 

Horo  is  lust  a  partial  list  oi 
What  wo  boro  to  oiior: 

•  BC-348's  e  BC-342't  e  ART-13'i 
e  ARC-l's  ARC:-3't  LM's 
e  DYNAMOTORS  •  SCR-523's 

•  APN-B's  e  APN.4's 

e  VARIOUS  TEST  EQUIPMENT 

We'll  Pay 

SWEET  PRICES 

for  your 

RADIO  &  AIRCRAFT 
EQUIPMENT 


the  complete  d(9e  on  what  you  have,  the  type 
and  condition  of  your  equipmeitt — and  yotir 
asking  price.  You’ll  get  fart,  profitable  ac¬ 
tion.  It’«  Juflt  like  taking  "('andee"  from  a 
babyt  Write  today  I 

CANDEE-AIRCO 

Dept.  E-3,  3306  Burbank  Blvd. 
Burbank,  California 

THARLESTON  0-1486  ROCKWELL  9-1070 


WESTINGHOUSE 
HIPERSIL  CORES 

Strip  lolld  Window  Window 
QoonHty  Gongo  Width  Up  Width  Height 

1U6S  .003  m  Vi  7/16  3 
3,741  .003  %  H  7/16  3 

Available  lor  immediate  delivery 

RAYTHEON  MFG.  CO. 

Surplyg  $ol«9  D«pt.  Wolthom,  Mots. 
Tol.  Walihqm  Fst.  2 


SHEET  METAL  MACHINERY 


NEW  4  USEO-COMRIETI  LINE  OF 
Bei  Broket  Press  Brokes  NoKhert  Shee 
Pwnchet  ■•Ih  kpet  Welder*  —  Di-Acte  P 
WhiftiFv  Equipment,  ett 

B.D  BROOKS,  INC.  310  A.ian..<  av 

Mo**  Tel  HAnceck  6-5700 


TUBES 

FOR  SALE 

2C40 

RCA,  IAN,  individ.  boxed  and 
in  Hermetic  Sealed  Bags 
at  $12.00  each. 

2K25  at  $29.50 
2K29  at  $25.00  each 
Emeltone  Electronics  Co. 

1975  Wolton  Ave.,  Bronx,  New  York 
LUdlow  3-8775 
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SEARCHLIGHT  SECTION 


At 

A 

BUY' 


•  Ntw,  S«l«fiiuifi  R«ctlfi*r  Transformort 

PRl:  115  V..  SO  cycles  in.  |  4  Amps  . . .  .$  1.75 

Her:  9,  11,  IS,  14.  end  16  f  IS  Amps _  I6.7S 

volts  J  34  .\mpA _  35.76 

"Msde  to  our  specs,  for  continuous,  hesvy  duty  use*' 

•  II9V.  PRI.— 3SV.  50  tmp  Mcesd  XFMR  $30.95 

•  IISV.  PRI -4V.  «  190  Amp.  SEC  .  $59.95 

•  115/230  V.  60  cy.  PRI.  SEC.:  1.5.  30.5.  33.5.  tnd 

36.5  V  9  4  AMPS.  Hsrm.  Seeled . $6.50 


INDUCTION  VOLTAGE 
REGULATOR 


Oesierel  Electric.  Spec.  4r31633(Xt. 
Blnele  pbesc  60  cycle.  Prtoiery  volt- 
edcs  (0  460  V)  eppllcd  to  rcfuletor 
can  be  verted  smoothly  end  inflnlteh 
76.64t  above  and  below  thetr  valur> 
by  remote  control.  Operated  by  11.5 
V  type  KCP  control  motor,  t'on 
tlBuous  ratinr<  for  typical  Input  h 
are:  120  VOLT-output  16  to  114  V 
at  1.A5  amp.,  240  VOLT  output  51 
63  amp  .  400  VOLT-output  96  to  Rll 
ap  Size  8>Azllair.  Wt.  Ill  Ibn. 
1.00.  Price  MEW  $29.50 


SELINIUM  RECTIFIERS 

FULL-WAVE  BRIDGE  TYPES 


RADIO  RECEIVER 

BC-AR.429.  Western  Elec, 
trie.  Uaea  foor— 39/44's.  om* 
—67.  and  on#  36  tube^. 
Coaaee  ootnplece  with  sis 
new  tub«  and  tuning  cabl** 
Kse  6x7x15*.  Wt.  IIH  lbs. 
Price  brand  new .  $7.95 


3,750  WATT  RECTIFIER  TUBE 

CtlltIniittI  ElMlrle  C«.-  Tirp.  CEKH.  lUU  w«.e 
inercury  vapor.  Rated  up  to  150  VKX'  at  15  amp. 
Pllamttit  15  volt  -10  amps.  Mogul  base,  mce 
NKW  . $»-95 

2.28  KVA  PLATE  TRANSFORMER 

United  Transfaraisr  Ca.— 117  VAC-60  cy  primers 
Hei-ondarv  4600  volts  i'T  at  0.47-5  amp  DC.  HIPOT : 
Prl-lSOO  VRMB.  8cc-7OO0  VRMR.  Hermeticalh 
sealed.  HIxe  10  x  lU  x  11*.  WT.  94  Iba.  Finish  has 
a  few  scratches  but  otherwise  perfect.  Price  brand 
SEW  . . 129.50 


Wa  ntanafaetura  standard  as  well  as  < 
salenlum  ractlSars,  ract.  sttpalles  and 
Bfiees  .  .  .  Write.  Van  will  Ilka  eai 
law  prieas.  and  laod  warkmanthip. 


ipacial  types  af 
XFMRS.  Law 
r  auiek  sarvlea. 


wi  see  back  issues  for 

I  f'CAL  VALUES.  WRITE 

■  ON  TYPES  NOT  LISTED 

OA2 .  .M  4Dt2.  .  HAS  006  2.00 

OB2  .  1.00  6C4  . .  .60  607  6f7-A.  1.66 

2C4S  6AJi  US  tn-A  (OE)  3.2$ 

(AE  rnmm't  16.96  . 7$  5616  S.S0 

TE$4  .  2-66  7C1P  ) 

306.TH  7.96  yeso  Fit  Iu6.00 

304-TL  i.2S  XFMII  j 

Tarais:  F08-NYC<-29*«  Oepasit  with  ardar— ar 
send  full  ramlttanea  ta  save  COD  eharfae  Rated 
Firais  <0.4B.)  Net  10  days  —  All  marebandisa 
puarantaad. 


ELAPSED 

TIME 

METERS 


GENERAL  ELECTRIC.  (Left  fU.)  Bym.  11.30.5 
Indlcatee  1-99,999  hours.  115  V.kC  60  cycles.  3* 
round  bakelite  cane.  Square  flush  face.  Price 

NKW . $11.  U 

AERO  INSTRUMENT  CO.  (lUgbt  flg.i  Model  1001 
Indicates  U.l  to  9,999.9  hours  by  tenths.  Totally 
enrioseil  In  heavy  bakelite  case.  Front  measures 
SS*  In  diameter  and  has  (lass  covered  face,  llo 
VAC  60  cycle.  IMce  NEW . $0.50 


MW  ELECTRONICS  CORP.  M. 

136  LIBERTY  STREET  •  NEW  YORK  6.  N.  V. 
Phene:  REcter  2-2563 


SPECIALS 

AMPLIOYNE  MOTOR  GENERATOR.  Emerson 
Kleetrlo.  a5AM3)NJ16A.  Input  17  VDC -44 
aiupA.  Output  60  VD(' — A. 6  amps.  530  watts.  AS<N) 
RPM.  6kH\13*.  Wt  34  11*  Price  NEW  .  $7.95 
WHITE-HOGER  SERVO  MOTORB  14  VIR\ 
Torque  150  In..  Ihs.  ReierdMe.  Control  box  on  top 
lias  limit  switches,  relays,  and  selenium  rectifiers 
ttu  block  AC  out  of  motor).  5x5x4*.  Can  be  sup¬ 
plied  In  .M<MleU  69V4  -5  RI>M.  6904— 3H  RPM  or 

690.5  2'1  RPM.  IMce  each  XP:w . $6.95 

SEE  APRIL  AO  dN~PAGE  360  FOR  OTHER 
GEAR  HEAD  MOTORS.  OUR  CUSTOMERS  HAVE 
USED  THESE  TO  MAKE  COIL-WINOERS.  MIX- 
ERS.  HOISTS.  WINCHES.  DUMB  WAITERS 
GARAGE  DOOR-OPENERS,  RETRACTABLE 
STAIRS.  BUFFERS.  AND  FOR  MANY  OTHER 
APPLICATIONS.  LIMITED  STOCK  ON  SOME 
TYPES. 


JULY  SPECIAL  SALE 

Jan  814  TUBES  $2.25  Each 

Nut  many  othar  aanof  vmlut 
Quary  us  an  any  type  Crystal  Oiadts  and  Jan 

^  allIed  electronic  sales 

136  LIbarty  Street.  New  Yart  6.  N.  V. 

Tel.  COrttandt  7-4326 


CONTRACT 

WORK 


DO  YOU  NEED 

PRECISION  ROLLER 
OR  ULTRA-TRIN 

METAL  STRIP? 


}  DtM-  7E 

6  Chyrch  Sf. 

N«w  York  6,  N.Y.,  U.S.A. 
REcter  2-S24S 
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W«397l.  Electroolet 
330  W.  42nd  8t..  New  York  36.  N.  T. 


BDIIO  Telephone  BwitehbMrde,  BDIOO  Teletroph 
Switehbonrde.  BDM  Power  Board*.  CClOi  V-F 
Rinm.  BE72  Cabinet*.  FMI9  Frame*.  RA43. 
REC30.  KB5966.  RA67.  RA37.  RA9i  Rectilier*. 
BDIOl  Te*t  Board*.  8B6  Switchboard*.  Typo 
CFiA.  CF3A.  CF2B  Carrior  Equipment*.  Any 
condition  and  quantity. 

W-4212.  Elertrooir* 

_ 330  W.  42  8L.  New  York  36.  N  Y. _ 


SEARCHLIGHT  SECTION 


AN/APR-4  LABORATORY  RECEIVERS 

Complet*  with  all  fir*  Tuning  Units,  coTsrlng  ths  range  38  to  4.000  Me.:  wideband  discone  and 
other  antennas,  wavetraps,  mobile  accessories,  100  page  technical  manual  etc.  Versatile,  accu¬ 
rate,  compact — the  aristocrat  oi  lob  receivers  in  this  range.  Write  lor  data  sheet  and  guotations. 

For  the  Umited  budget,  we  can  supply  AN/ APR-1  Receivers  (a  predecessor  to  the  APR-4),  or 

even  the  earlier  SCR-587;  or  individual  Tuning  Units  covering  the  desired  irequencies,  lor  use  as  a 
converter  ieedlng  your  own  30Mc.  L.  F.  strip  or  receiver  tuned  to  30  Me. 

SOME  SPECIAL  ITEMS  IN  OUR  STOCK:  723A/B  Tubes,  $12.00  postpoid  .  ,  ,  GL-446A  Tubes  (interchangeable  with  2C40),  $1.00 
each  in  lots  ol  ten,  postpaid  .  .  .  APR-5A  Receivers  (1,000-6,230Mc.)  .  .  .  APA-10  Panadapters  .  .  .  G-R  804,  Ferris  16C,  Measure¬ 
ments  788,  etc.  Signal  Generators  .  .  .  8C-433  ADF  Receivers,  new  .  .  .  ARR-5,  ARR-7,  BC-348  etc.  Receivers  .  .  .  BC-221,  TS-323,  etc. 
Frequency  Meters  .  .  .  BC-1016  Code  Recorders  .  .  .  8C-303B  A-N  Beacon  Transmitters  .  .  .  RBL-3  Receivers  (16-630Kc.)  .  .  .  TS-13, 

TS-14,  etc.  Microwave  Units  .  .  .  APS-2  R-F  Heads  (new)  .  .  .  Northern  Radio  Oscillator-RF  Bridge-Detector  Equipment  .  .  .  Sonar 

Generator  &  60-cycle  Power  Supply  (17-27Kc,  600  Wotts)  .  .  .  G-R  815  50  Cycle  Stondard  Fork  set  .  .  .  ARN-7,  APN-1,  ARR-1  Spares 
.  .  .  ARC-1,  ARC-3,  ART-13,  etc - 


Buy  irom  us  with  coniidenco — Army-Navy  Standards  are 
rigidly  maintained.  When  any  irregularities  exist,  you  will 
be  advised  in  detail.  Write  ior  quotations  and  data  on  yotu 
needs;  place  your  name  on  our  mailing  list.  We  also  have 
production  line  items — Power  Supplies  to  800  Amps  at  12  to 
28  volts  DC,  and  0-15.000  VDC  SOOMA.  irom  60  cycle  line,  etc. 


We  will  buy  any  Electronic  Material  at  top  prices. 
SCHOOLS— We  will  obtain  anything  you 
can  use  and  exchange  For  your  useless  surplus. 

ENGINEERING  ASSOCIATES 

434  E.  Patterson  Road  Dayton  9,  Ohio 


THREE  CONDUCTOR  WIRE 

Three  twt«ted  conductora  of  18  qauqe. 
Each  conductor  ha*  3  strands  copRcr  for 
conductivity.  4  strands  steel  for  strenqth. 
Ideal  for  intercoms,  telephone  or  any  com¬ 
munication  work.  Toufh,  durable  coverinq 
for  outdoor  or  indoor  use.  Government 
surplus  ^WT-I  U- 

52$  foot  roll  $4.75  per  roll,  f.o.b.  Cincin¬ 
nati— <ated  concerns  net  ten  days,  others 
please  mail  check  or  M.  0. 

LAPIROW  BROS. 

1649-1657  HOFFNER  STREET 

CINCINNATI  23,  OHIO 


WANT  TO  BUY 

SYNCHROS 

SELSYNS 

Size  5 — 60  or  400  cycles 
Any  Electronic  Material 
Give  Full  details — Cash  waiting 

AMBER  COMPANY 

393  Greenwich  St.,  N.  Y.  13,  N.  Y. 
BEekmon  3*6509 


WANTiD 

SYNCHROS 

Autosyns — Selsyns 
Any  Type — Any  Quantity 


ELECTRONIC  EQUIPMENT  WANTED! 


Sell  to 


We  wont  to  buy  all  types  of  new  and  used  surplus  electronics  equipment.  Use  coupon 
to  tell  us  what  you  have.  We  ore  the  largest  purchasers  of  such  equipment. 
WMTB  TODAY! 


Use  following  numbers  to  indicote  conditions:  N-1.  brond 


ITEM 

CONDITION 

PRICE  WANTED 

To:  ARROW  SALES,  INC.,  7460  Varna  Ava.,  N.  Hollywooi 

Nome  .  . 

Address  .  . 

SEE  ARROW  SALIS,  INC.  AD  ON  PAGS  362 

i,  Calif. 

•  AN/TRC*1  Equipmantt. 

•  T14  TronamittarB. 

•  R19  Racaivart. 

•  TS32  Tast  Oacillafora. 

Any  condHien  or  quenitty 
W>38A8,  Klectronica 

330  W.  42nd  St.,  Naw  York  36,  N.  Y. 


WANTED 

SURPLUS  STOCKS  OF 
EVERY  DESCRIPTION 
ir  MUST  BE  NEW  CONDITION 

Eloctrieal.  Radio.  Telephone,  Etc.  Etc. 

Pleaao  Airmail  Written  F.O.B.  Offers  to: 

DOMINION  SALES  (LONDON) 

6  Finsbury  Square,  LONDON,  C.C.2 


Look  What  We'll  Pay  for  Tm*  Equipment: 

U>  .Ve«d  HVU  l*aw  I  p  fe: 

ATC  or  T-47  typo  ART-IS . $250.00 

eC-312  A  BC-348  .  70.00 

6C.22I  4  R5/ARN-7  .  45.00 

18-251  .  175.00 

FL-ae  or  F-2I/ARA.9  Audio  Filters  .$6.00  ea. 

IMii*  T8-147.  T8-148,  RTA-IB.  MG-149  or  part*. 
What  have  you  ? 

V  4  H  RADIO  4  ELECTR0NIC8  8UPPLY  CO. 
2033  W.  Venice  Bird..  Lot  Angeleo  6.  Calif. 
Telephone:  RKpubllc  3-1127 


WANTED 


FOR  PROMPT  ANSWERS 

to  your  butineu  problems 
use 

The  SEARCHLIGHT  SECTIONS 

(Classified  Advertising) 


Amorlean  Maeblalst 
Aviation  Week 
Buslnooa  Week 
Bu*  Transportatlan 
Choaiioal  Enqinoirlao 
Chemical  Week 
Coal  Afo 

Coastraotlon  Method* 

4  Equipmsnt 
Cloetrleai  Conetmctloa 
and  Maintoaanoo 
Eloetiioal  MorehandUInf 
Elaetrieal  Warld 
Elaotraalo* 


Eaalaaorint  and  Mlnlni 

Jaamal 

Eiifinoorfnf 

Mowt-Rooard 
E.  4  M.  J.  Market* 
Faetory  Manatouiaat 
aad  MaJntonaneo 

Fleet  Owner 
Food  Enqinoorlnq 


Prodaet  Cnqlnoorlai 
Taitilo  WoHd 
Woldlaq  Enqlnoor 


Far  advortlsini  rate*  or  other  Infonaatlon  addriM 
Ctattlflad  AdvartUIng  Division 

McGRAW.HILL  PUBLISHING  CO..  INC. 

Nm>  York  M.  N.  V. 
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SEARCHLIGHT  SECTION 


RELAY  SPECIALISTS 

C  100,000  RELAYS 
t  so  TYPES 


MINIATURE  AIRCRAFT  TYPE  -4  Pole  DT.  ron 
tai-tv  IS*ovtran  2MI  ohm  coll.  24  V  D  C.  $2.§5 

SIX. POLE  DOUBLE  THROW  ALLIED  sBN.|8D. 

39  has  10  AMI^EKK  CONTAlTB  2MM)  ohm  coil 

operatt  s  on  :m  millA  IX’ . $6.95 

ADVANCE  1 19V  A.C.  Relays  V  D.P.D.T.  con 

tacts.  Oramic  liLsulation . S3.9S 

AUTHORIZED  FACTORY  DISTRIBUTORS 
STRUTHER8.0UNN:  POTTER  4  BRUMFIELD 
H'rila  for  Vatalog  sSJf 
rOR  YOVR  RKLAYH  A  HOLKSOIDS 
WftiTt,  Wlftl,  OR  CAU 

RADIO  DEVELOPMENT  &  SALES  CO. 

323  Atlantic  Ava.  BroMilyn  2.  N.  Y.  ULstar  5.04S8 


FOR  SALBI 


39  UNITS  BC957A  RADAR  INDICATOR 


UNUSED 


GEki  OF  TMi  Surplus 


Attn:  Industrial  Purchasing  Agents  .  .  . 

Our  MW  Radio  Mastor  CataloqM  Is  arallabl#  to  you  <d  ao  chargo  npoa  roeoipt 
oi  your  roqnsst  on  your  Isttorhood.  Wo  aro  National  Dlstrlbators  oi  Gonorol  Eloeliie, 
SylTonla.  Ohmlto,  AmphonoL  Spraguo,  Aororox.  Songamo,  Sloneor.  MoiiL  A  H.  &  H_ 
Simpson  and  many  othois.  All  islogroma,  eablsgrams,  and  teqnirlos  aeknewlsdgod 
and  promptly  onswotod. 


^ORMANl 

^ADlOf) 

If  94-20  MfRRiCK  f 

\  BOULIVARD 

•  CERAAAICON  • 
CONDENSERS 

All  sizes  and  types 


manufacturers  price. 

Large  quantities  in  stock. 
Immediate  delivery. 


Cap  Electronics,  Inc. 

1 36  Libsrty  St. 

New  York  City.  N.  Y. 
DIgby  9-2797 


AIRCRAFT  EQUIPMENT 

ARN-7  RADIO  COMPASS.  CompM. . SIM.M 

MN-rSC  RADIO  COMPASS.  I'otnplM. -  M.M 

ARB  RADIO  COMPASS  RECEIVCR.  Com- 

ptetc  .  99.90 

8CR.922  VHF  TRANSMITTER-RECEIVER. 

24  V.  Complete .  190.00 

BCR-274N  ar  ACR-9  (Medium  or  VHF  fra- 
Qiienrjri  Complete  liutallatluo  available  P.U.R. 

LORAN  APN.4  Complete .  190.00 

APN  ALTIMETER.  Compile .  49.90 

SCR-625  MINE  DETECTOR 

NEW  coad . 999.90  UHED  cood . 930.90 

TUBES 

2J23  M.H  n7A  99.96  WC-TOtC  9M.K 

2J26  li.H  t29«  9.96  VM7S 

2i63  $4.90  IS2A  9.M  VMOO  1.29 

$04TL  9.99  C9D  ....  449  VIUOS  . .  1.29 

719C  22.99  IN21B...  1.90  VR190...  1.29 


MARINE  EQUIPMENT — CompUtt 
Line 

.5  -100  W.  Transmitters:  voltaic  input  6,  12.  24. 
12.  49,  no  VDl'  and  110  VAC.  60  day  warranty 
with  each  act.  Here  are  aocne  sampler: 

100  W.  TRANSMITTKR.  New,  complete.  .9349.00 
HS  W.  THANHMITTKR  New.  complete  .  $299.90 
50  W.  TRANHMITTKR-RFXTEIVEU.  Good 

cond .  . 9199.90 

25  W  TRAN8M1TTRR.  vurplua.  like  new.  $99.50 
5  W.  TRANSW'EXVER.  .New . $09.95 


TEST  EQUIPMENT 


MN-24C  LOOP  t'AA  apprtnetl .  934.50 

BC-375  TRANSMITTER:  liNi  W.  Complete  with 
tuning  unit,  •i\nanHrtur.  plugs  and  cables  $47.90 


WHAT  DO  YOU  NEED? 


WE  HAT'S  TRF.MENDOU8  STOCK. 

WRITE  FOR  PRICES  AND  INFORMATION 
ON  ANYTHING  IN  ELECTRONlCtl 

COLUMBIA  aECTRONICS  SALES 

522  South  Sun  Ptdro  St. 

Lot  Anpolof  IS,  ColH. 


WANTED 

WE  NEED  YOUR  SURPLUS 
ELECTRONIC  COMPONENTS 
OR  EQUIPMENT 

WE  PAY  TOP  SSSSSS  FOR: 


Radio  Components 

Instrumenit 

Relays 

Tubes 

Siqnol  Corps 
Equipment 
Receieera 
Traasmittera 
TaleTiaion 
Cemponanti 


Wire  &  Coble 
Selayna  or 
Synchros 
Autoayns 
Molora  or 
Gwneratera 
Tronafonaert 
Air  Coolwd 
Teat  Equipmeat 


Kiadly  aead  ua  your  liatiaq  of  mortariols 
available  with  laweet  price  aad  coadi- 
tioa  or  place  our  aoiae  ea  your  moil- 
inq  list  to  receive  any  liatiaqa  you 
may  iaeue. 

TECHNICAL  MATERIALS 
COMPANY 

104  P>qfl  Stwt  Boft«n  10,  Most. 
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RG5»  U  CoMlAl  Cabl*— 75 

150'  roll . tll.OI 

3*  Soup*  Sht*l<l . 

IS  HY  •  SOO  MA  Cbok*. 
a  mfd  3000  V  Cond«ii«*r. . 


N31A 

N2tB 

N3a 

N23 

N33A 

N23B 


6Ag5 


SATA 

6AUS 

BAUA 

6AV6 


VTllYA 
>"7158 
VU39  . 
VUUl 
VX33  . 
VX41  . 
WL460 
WL530 
WLSat 
WL532 
WL57S 
WL810 
WL610 
WL807 
ZB3300 
OAa  .  . 
0A40  . 

oaa  . . 


MM  r  v«ltt  Pric4 

2  2&00V  3.1$ 

2  3000V  4.$$ 

2  4000V  S.$$ 

2  5000V  !•.$$ 

2  IS  SKV  !$.$• 

2- 2  600V  1.2S 

3  600V  .SS 

3  4000V  $.$$ 

V3  150  V  .2$ 

3- 3-3  400V  .7$ 

3  75  lOOOV  1.5$ 

4  400V  .tS 

4  600V  1.2$ 

4  TLAD  600V  1.1S 

4  lOOOV  1.$$ 

4  ISOOV  2.7$ 

4  2000V  4.2$ 

4  300nv  7.$$ 

4  4(N)$V  1$.$$ 

4- 4  lOOOV  l.»S 

5  330 

VAC  1.75 

S  600  1.35 

5  6416V  2.4$ 

5- l  4O0V  .$$ 

6  600V  1.4$ 

6  330 

VAC  2.4$ 
6  lOOOV  2.4$ 

6  ISOOV  3.25 

6  2000V  3.$$ 

7  6lH)V  1.45 

7  snov  1.$$ 

7  lOOOV  2.4$ 

•  500V  1.35 

8  600V  1.75- 

2.15 

8  660 

VAC  4.25 

8  lOOOV  3.25 

8  SOOOV  4.$$ 

8-8  600V  1.75 

10  600V  2.5$ 

10  loooV  4.55 

10  6000V  Quot* 

12  lOOOV  4.$S 

14  lOOOV  5.2$ 

15  lOOOV  $.2$ 


lOKV  3.75 
25KV  !$.$• 
20EV  15.$$ 


7  5KV  S.M 

12  SKV  1S.M 
1500V  .5$ 

2000V  .4$ 

2S00V  1.2$ 

SOOOV  1.75 

T500V  l.$S 

7500V  4.2$ 

TSOOV  $.2$ 

loRV  $.$$ 

15KV  15.$$ 

25KV  25.$5 

SOOOV  l.$s 

lOKV  1$.$$ 

2000V  1.25 

3000V  2.15 

6000V  1.75 

18KV  1$.$$ 

20KV  1$.$5 

lOkV  12.$S 

1 500V  1.12 

2000V  1.3$ 

3<MM)V  2.4$ 

25KV 

2000V  .8$ 

600V  .4$ 

400V  .45 

500V  .5$ 

lOOOV  .4$ 

1500V  1.35 

2000V  l.$5 

2500V  2.2$ 

SOOOV  3.54 

SOOOV  4.$$ 

I5KV 

t6KV  0*MiU> 

20KV  i.iuoU 

2SKV  Ouote 

TSOOV  1$.S4 

600V  .S$-.7$ 

600V  .$$ 

loooV  .45 

lOOOV  1.2$ 


1C5$1 
ICO  . 
1C70 


1B5Q1 

1E70 

iro  . 

irso 

104  . 


1034  .  • 

1030  ....  4 
1038  •  •  •  •  ^ 
1041  KKOO  4 
1044  .  •  • 

1054  ....  8 

1055  . . • ■  } 

!S!?  1 

1900  ....  ^ 

1901  .  . . .  O 
$050  ....  I 
ao5t  ....  t 
5070  .  . .  .  f 
8005  ....  0 
8008  ....  f 
8011  ....  I 
801$  ....  8 

8013  ... .8 

8014  . . . .88 
8080  . • • •  - 


1LB4 

ILCS 

ILCO 

1U>5 


OSLTOt 
08N7OT 
0M7  .  . 
08IC70T 
0887  . . 
08T7  . . 
0SU7QTY 
08V7  . . 
0T7G  . . 
OT8  . . . 


1L05  . 
ILHO  . 
ILNS  . 
1N5CT 
1P.5GT 


1T4  .  . 
1T5GT 

IU4  .  . 


OVOGT 
0U7O  . 
OVO  . 
OVOGT 
0W4  .  . 
0W70  . 


9005  .  ■  • 
9000  . . . 
CIJA  ... 
CSB  . . . . 
COA  . . . . 
COJ  .  .  .  . 
CIOOD  .  . 
CX.503AX 
CK503AX 
CK505AX 
CK50AAX 
CK507AX 
CKSiaAX 
rK517AX 
rKI005  . 
CKIOOO  . 
EIMB  ■ 


1X3  . ■ . ■ 
2A3  .... 
2A4G  . . . 
3A5  .... 
3AA  .... 
aA7  .... 
3B7  .... 
3V30  . .  . 
3X3  .... 
2X3A  .  .  . 
3A4  .... 
3A5  .... 
.3B7  1391 
3DA/1399 
3LP4  . . . 
.3Q4  .... 
3Q5GT  .  . 


0X5GT  . 
OYOG  . . , 
0Y7G  . . 
0ZY5G  . 
7A4  XXI 

7A0  ! 
7A7  .  .  . 
7A8  ... 
7AG7  . . 


P133A 

ria7A 

P^28A 

! 

rG27A 
rr..i3  . 

PG81 A 


.5R4GY 
5T4  . 
51.T40 
5V4Q 
SW4  . 
5X4G 
5Y3GT 


SEARCHLIGHT  SECTION 


JULY  SPECIALS 
OIL  CONDENSERS 


10  mfd.— 600  V . $  .89 

ThrM  torn.  iMt.  aiti.  ehaoMl  ty$4.  Dima. 

Two  S  mfO.  Mctioni  rat*d  400 
V  4t  72  4«i.  ”C".  1400  V  tMt  .  MMtt  com. 
moreisi  •$•€».  f9r  600  V  •••ration  up  to  40 
d«$4-  "C”.  Id«al  for  8lt*r  or  oower  factor 
application  whoro  rupfodnoot  and  Quality  art 
paramount.  Carton  or  24  woipht  42  lb*.. 

$.79  oa. 

16  mfd.— 600  V . $1.75 


8  mfd.— 1000  V . $2.10 

DimI  4  infd.  oil  cond.  horm.  toolod 
and  pock^.  Cost  of  10 . $1.05 


6  mfd.— 150  V . $  .29 

Throo  torm.  dual  3  mfd.  oil  eond.  complete 
with  brackoto.  moaaurinp  4'4*xlA6*’Kr.  Ideal 
far  audio  eroMovor  Aotworki. 


JAN  APPROVED 


1(Md~  1000V  4.S5  laM—  600V  t.lS 
Md  1500V  4.fS  6irfd-  600V  1.55 

Md-IOOOV  3.fS  4mM-  600V  1.75 


SEE  MAY  ISSUE 


WANTED 

Condonsors  of  oil  typo*  In  ony  qwontity, 
oloo  othor  stondord  compononts.  Top 
prtceo. 

Write:— ART  HANKINS,  Owner 


MONMOUTH  RADIO  LABS. 

X  159  OAKHURST,  N.  J. 


R-HS 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  TUBES!! 

We  are  elearlag  eer  tremeadeet  tebe  (teck  at  tha  lowatt  prieai  avar.  Taka  ad* 
vaetaga  of  tfcU  eppertnaity  to  stock  op.  Traoinittiag— Catkede  Roy — Mag- 
■etreoe— Pkoto  Electric — Klyitreai — Special  Perpeie— Receiving. 


I;;;  •« 

. $4 


SEE  OUR  EQUIPMENT  AD  OPPOSITE  PAGE 


PHONE 

DIGIT  9-0347.8.9 


CARLE 

HAMSHACK  NEWYORK 


TELETYPE 

NY1.771 


W.ITK  ro.  QUANTITY  .MICn.  Trie..  tu.jMl  to  cAW...  witlitoll  itoUto.  A-O.*.  NYC,  toinlmum  ...to  CtO.OO. 
4066  deoMil  r*Quir«o.  AM  m«rc6on0iM  ouf uleed. 

RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  •  NEW  YORK,  N.  Y. 


taty,  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


Urr*  atoeli'  ot  Tft*34A  /AP 


R-HS 


AN/ARC-1  TRANS/REC. 

ProvidM  R*dio-T*UplKMM  CoaunvalcatkM  W 


FLUXMETER 


IwMB  Aircraft  or  Aircraft  and  Groaad.  Cooa- 
put*  with  Shock  Mouat  aad  Coatrol  Boa.  lapat: 


28V  DC.  Baccllcat  eoadltioa.  Available  ia  cither 
10  or  20  Crystal  Coatrolled  Chaaaela  100>lftt 
MCS.  checked  oat. 


TS-34/AF  SYNCROftCOPC  AND  OSCIU.OSCOPC. 
Used  to  test  and  service  airborne  and  ground 
radars.  Complete  ia  portable  carryiag  case  with 
all  probes,  rabies  ai^  accessories.  Input  llOv 
60*2<i00  eye.  Eaeellcat. 

TS'ld  Altimeter  Test  Set.  Used  to  check  various 
altiraeters  or  as  aa  accurate  wavemeter. 

New . tM.M 

TS-dt/AN  S'baad  Echo  Box.  Using  meter  provided, 
it  is  possible  to  maximise  the  XMTR  adjustmeat 
and  determine  relative  power  output.  Complete 
with  probe  and  cable.  Very  good  coBditioa.$t4^.0D 
TB*13/AB  Xa  band  signal  generator,  wave  meter, 
wattmeter.  Precision  lab  microwave.  Test  set 
will  provide  either  pulsed  or  CW  output  ia  Xa 
band.  Input  116v  60>800  eye. 

T$*22d  AP  used  to  measure  peak  power  output  of 
any  xmitter  in  the  raage  ef  200-1000  mcs.  Has 

grovision  for  Mcilloscopic  signal  observation  and 
uilt  in  calibration.  Part  of  AN/APM-29. 
TS-dB/AP  freq.  meter  covering  range  of  400-1000 
mcs.  complete  with  calibration  charts,  antenna 
A  crank.  In  metal  carrying  case.  Excellent  $72.B0 
TS-tTO/ARN-d  XTAL  controlled  test  osc.  with  the 
folfowing  freq.  ranges:  382.6.  333.8.  83ft. 0  de¬ 
pending  on  XTAL  in  use.  This  set  is  used  to  align 
glide  path  receivers.  Batteries  and  antenna  are 
aelf  contained.  Excellent  condition. 

Td-dt/AP  Voltage  Divider.  1:10  and  1:100  ratios. 

Wide  bund  for  true  pulse  shape.  Output  to  scope. 
Td-tO  APN  Altimeter  Test  Set.  Good  condition. 

Complete  with  cables  and  dummy  antenna  dSd.OO 
Td-12/AP  V.S.W.R.  Test  Set  for  X-band.  Complete 
m-ith  amplifier,  slotted  line,  termination,  adap¬ 
tors.  etc.  In  2  carrying  caaes.  Excellent. 
Td-4d/APM.2  X-band  signal  generator.  8400-9600 
mcs.  pulsed  A  CW  output.  Used  to  check  APS4 
and  similar  aeta. 

Td-3d/AP  X-band  Power  Meter.  Conaiata  of  power 
msusunng  circuit.  Horn  antenas.  co-sx  to  wsvs 
guide  adaptor,  connecting  cable  and  probe.  Will 
measure  either  absolute  or  relative  power.  Nomi¬ 
nal  band  of  usefulness  is  approx.  8. 5-9. 7  KMC. 
Td*2/AP  8-band  Frequency  and  Power  Meter.  Port¬ 
able.  Battery  operated.  Complete  with  all  cables. 
Td-33  AP  X-hund  Frequency  Meter.  8  00-9600 
mcs.  Contains  cryatsl  detector  and  indicating 
meter.  Output  to  scop#  will  indicate  pulse  wsvs 

TS-d2  AP  X-bsnd  Echo  Box.  8400-9600  mcs.  tuned 
and  untuned  input.  Will  indicate  resonance  on 
meter.  Complete  with  pick  up  antenna  and  cable. 
IC-IB  TEST  SET.  V.H.F.  portable  equipment  cover¬ 
ing  100-166  mcs.  Used  to  test  SCR-522.  ARC-1, 
ARt'-ri.  etc.  Complete  with  signal  generator,  6cld 
strength  meter  a^  accessories.  In  carrying  caae. 
Excellent . 

•C-221  PRECISION  FREQ.  METER.  Covers  IftOkc- 
20.000kr.  Can  be  supplied  with  or  without 
modulation.  Portable.  Complete  with  calibration 
btiok  and  crystal.  Excellent. 

S-BANO  SIGNAL  GENERATOR.  Laboratory  test  set 
using  7  07  Klyatron  in  McNally  Cavity.  Haa 
precisMjn  attenuator  and  wavs  meter.  Complete 
with  cables.  Mfg'r.  Western  Electric,  laput  llOv 
68-2600  eye . S400.00 


AN/APS-15A  RADAR 

High  reaolution  X-band  Navigation  and  Blind 
Bombing  Radar.  Can  be  uaed  for  high  or  low 
altitude  blind  bombing,  precision  navigatioa  and 
to  home  on  X-band  ground  beacons.  Can  also 
be  used  for  ground  installations.  Available  witk 
or  without  the  flux  gate  gyro  stabilixing  aystsm.  I 
PresentatioB  ia  a  6*  P.P.f.  a  3*  A  scope  and  a  6*  I 
remote  P.P.I.  Power  input  is  28v  and  llOv 
400  eye.  The  following  units  are  supplied: 
traaareceaver  RT-lftA,  iadicator  R-78A.  anteaaa 
AS-18.  control  C-33.  amplifier  AM-19/APA-14. 
range  unit  CP- 11,  computer  CP- 10,  remote 
P.P.I.  1D-30/APS-2.  junction  box  J-16  and 
J-14.  all  plugs  and  coanectors.  With  the  flux 
gate  system  AM-21  sad  CN-4  srs  supplied  ia 
addition.  Weight  is  approx.  376  lbs.  instsllsd. 
Electrical  characteristics  are  as  follows:  freq. 
X-bsnd,  power  output  approx.  40  KW,  range  6, 
30.  60  and  100  mile  search  and  beacon.  Pre¬ 
cision  ranging  and  bombing  on  6  to  30  miles. 
Antenna  beam  width  4*.  Preciaioa  expaj^ed 
beacon  range  from  10-200  miles.  Supplied  from 
stock,  reconditioned  and  checked  out. 


SCR-555  DIRECTION  FINDER 

Freq.  range  18^—65  mcs.  Complete  lastallationa 
available  including  the  quonset  hut.  Bearing  indi¬ 
cation  is  aural-null  or  left-right  bearing  oa  a  meter 


AN/UPN  1  &  2  PORTABLE 
RADAR  BEACONS 

S-band  beacons  that  can  bs  intsrrogatsd  by  any 
8-band  radar  in  a  46  mile  range  and  will  an¬ 
swer  with  s  coded  reply  which  esa  bs  changed 
ss  desired.  The  UPN-1  is  bsttery  operatt^.  tbs 
UPN-2  is  llOv  60-2600  eye.  Weight  is  approx. 
66  Iba.  complete. 


APR-1  MICROWAVE  RECEIVER 


OTHER  TEST  SETS 


met.  These  receivers  sre  almost  identical  to  the 
APR-4  equipment  and  the  tuning  units  srs  directly 
interchsngesbie.  These  sets  have  outputs  for  a 
panadaptor  and  pulse  aaatyser  which  can  bs  sup¬ 
plied  on  request. 


AN/TPS- i  SEARCH  RADAN.  This  is  s  pack  port¬ 
able  ground  search  radar  for  the  detection  of 
aircraft  up  to  100  milea.  Range  and  asimuth 
data  ia  disotsyed  on  s  7'  P.P.I.  and  s  ft*  “A” 
scope.  This  set  was  called  the  G.l.‘a  radar  be¬ 
cause  of  its  ruggedness,  dependability  and  ease 


AN/TPS-3  PORTABLE  RADAR 

Lightweight  Portable  Search  Radar  for  detection 
of  aircraft,  in  the  frequency  range  of  600  MI'S, 
power  input,  ll.ftv  400  eye,  1330  watta,  2HV 
IK'  40nw.  Complete  installation. 


SO-13  S-BAND  MARINE  RADAR 

Compart  Sea  Search  Radar  for  small  vessels. 
P.P.I.  indication  is  provided.  Complete  in  origi¬ 
nal  caaes  with  complete  sets  of  spares.  Excel¬ 
lent  condition. 


8Q  10  CM  PORTABLE  RADAR.  This  set  is  s  very 
compact  search  radar.  Complete  instsllstioa 
svsilsblc.  New  in  carrying  caaes.  Tech,  data 
aa  follows: 

pewrr  input:  90-130V  synch,  outx^  svallahls; 
cy  arc.;  pulse  rate:  900  sreuracy  3 • ; power out- 
cyc.:  range:  3.  IS.  45  nut  1  gRT;  beam  width: 


put  1  EW:  beam  width: 
go  herts.  IS*  vert.: 
presentaUun:  A.B,P.P.1« 


SCR-2GB/B  Automatic  Radio  Compass.  Freq.  rsaga 
200-1760EC.  Complete  with  BC-43S-Q  reeslvsr* 
BC-484,  LP.21,  1-81.  1-82,  BE22,  etc.  Vary 

good  co^ition . 312B.BB 

TC3  Marins  Radio  Tslsphoas  and  Telegraph  Xaalt- 
ting  and  Receiving  Equipment.  Freq.  raage  168# 
12000EC.  Conaiata  of  xmittsr,  reosivsr,  aatsaaa 
loading  coil,  remote  control  box,  power  unit, 
cahtss,  etc.  Power  Input  Is  12  or  S2v  DC.  We 
csB  supply  an  llOv  Ac  power  supply  f<w  station* 
ary  use  at  additioasl  cost.  Exeelleat  condition. 
SCR-B3B  Xmittsr-Rscslvsr  (handy  talkie).  Prsq. 
range  SB85-6800KC.  Complete  with  coils,  tabea. 
crystals.  Vary  good  condition.  Pair.  .  .  . BiBB.BB 
AN/APA-IQ  Panoramic  Adaptor  for  uas  with  any  re* 
ceivsr  with  following  IF's:  466KC,  6  mea,  3# 
mcs.  Unit  will  give  panoramic  preasniatioa  ( 1 
me  wide  for  466EC  input)  (lOOEC  for  6MG 
input)  <2MC  for  SO  mcs  iaput).  Power  input 
tl&v  400  eye.  but  can  bs  changed  with  the 
addition  of  a  proper  power  traBaformer.  Exeelleat 

coadiiioa . 3i7B,BB 

10  CM  R.F.  package.  2700  mcs.  C^oaalaia  ef  DC- 
1007  modulator  a^  BC-1091  RF  bead.  Power 
output  approx.  40  EW.  Complete  with  tabee 

. fl3B.BB 

AN/CRT-3  Victory  Girl.  Dual  freqoeacy  smergeaCF 
lifeboat  xmitter.  Complete  with  xmitter.  kiln 
hydrogen  generator,  etc.  New  in  knapesu»k.  C.AJL 
^proved. 

AN/APR-8  Radar  Search  Receiver.  FVeq.  range 
1000-8100  roca.  Will  detect  signals  up  to  10,000 
mca.  with  reduced  aensitivlty.  Contains  oeclllater 
and  mixer  cavity,  IF  strip,  powsr  supply,  lapnl 
60-2600  eye.  116v.  ExesUsnt  eonditfon. 

T-00  Radiotelegrsph  Transmitter  complete  wltD 
power  supply  and  all  acesaaoriea  with  sparem 

Poctabls.  Nsw  ia  eaass . $270.0# 

AN/APT-S  800-1600  mca.  xmittsr  cavity  oscillat^ 
using  8C22  lighthouss  tubs.  Powsr  output  SO 
watts.  Nolss  modulated.  Excellent  conditiom 

Complete  with  ^1  tubes . $1M-S# 

SK-IM  Radar  Recsivar  Indicators.  Prsq.  196  meg^ 
2  R.F.  stsgss,  3  IF  stages.  1  vldso.  sic.  Netf 

condition . $07.0# 

$CR-$22  VHF  AMbome  Ciwaiiai  EquIpmsM.  Fr^ 
range  100-166  mca.  ia  4  chaaaela  receiver  aaO 
transmitter.  Crystal  coatrollsd.  Complete  equip* 
meat.  Consists  of  trans/rec,  control  tex  BC-602» 
dynamotor  PE-94.  AN104A  aatsaaa.  plugs,  ste, 
Powsr  input  with  PE-94  in  28v.  Ws  can  supply 
PE-98  dynamotor  for  12v  input  at  additional  cost. 


AN/ARR.2X  RECEIVER 

Secret  Trsasmtssion  Receiver  for  reception  of 
double  modulated  carrier.  W'ill  receive  236-268 
mcs  signals  that  hsvs  been  modulated  by  s  600- 
760  EC  signal.  When  carrier  Is  beard  oa  a  stand¬ 
ard  recsiver  no  modulation  ia  heard  on  the  car¬ 
rier  when  actually  speech  is  being  transmitted. 
12V  DC  input. 


SEE  OUR  TUBE  AD  OPPOSITE  PAGE 


PHONE:  DIGBY  9-0347-8-9 


TELETYPE:  NY1-771 


WRITE  FOR  QUANTITY  PRICES 

Prices  subject  to  change  wlthsut  netice. 
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MICA  CAPAC'^OBS 


"TAB"  TtSTEO 
B  GUARANTICP 

PRICES  SUBJECT  TO  CHANGE 
WRITE  FOR  COMPLETE  TUBE  LISTING 

.  l.»  P127A  ..  !«.»•  MtA . 


12SA; 


DC/l&OM, 


C7t24» 

r7t24» 


Rector  2-6245 


TAB 

Thais  a 


TUBES 


THAT'S  >>  Vi  rr  THAT'S 

®  BUY  I  Av  BUY 
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HEILAND  RESEARCH  CORP. 

130  f  FIFTH  AVE  •  DENVER  COLORADO 


dependable  instruments 
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Arrow  Kle<'tn>nlcs.  Inc . 

Art  Wire  A  Stamping  Co . 

Astron  Corporation . 

Audio  Devices.  Inc . 

Avery  Adhesive  I.at>el  f'orp . 


I>ave  Klectric  Company,  Inc .  325 

Dale  Products,  Inc .  297 

llanlels,  Inc.,  C.  K .  272 

Dano  Electric  Co .  323 

llaven  Co . Third  Cover 

l>e*lur  Amseo  Corporation .  322 

tMco  Radio, 

IMv.  of  Oeneral  Motors .  51 

IHal  Llxht  Company  of  America .  ItM 

IHstUlatlon  Products  Industries . 193 

Donham  Craft.  Inc .  172 

Itow  ('ornlfif  Corp .  174 

f>river-Harrts  Company  .  195 

DnMont  l.4iboratories.  Inc..  .Allen  B .  87 

DX  Radio  Products  Co .  299 


Kastern  Air  Devices.  Ine .  290 

l^astman  Kodak  Company, 

Industrial  Optical  Sales  DIv .  155 

Rdln  ('ompany .  320 

Kdlson.  Ine.,  Thomas  A .  290 

l-kio  f'orporatlon .  04 

Kleor,  Inc . 234 

RIsler  KiMtineerinff  Co . 190,  332 

Eltel-McCullounh.  Inc .  33 

Klectrical  Industries,  Inc .  23 

Rl-Trunlcs,  Inc . 332 

Klectro  Products  l.Aboratories .  263 

Klectro-Tec  Corporation .  226 

Electro-Tech  Equipment  Co .  182 

Electronic  Associates.  Inc .  316 

f'^ectronic  Tube  Corporation .  295 

Electrons  Incorporated .  189 

Knxineerinv  Research  Associates,  Ine. 307,  323 

Rrie  Resistor  Corp .  76 

Eveready  Platlnc  Co .  332 


Ballantine  l4iboratories,  Inc . 

Baltic  Metal  Products  Co . 

Bardwcll  A  Mc.Allster . 

Barker  A  W'llllamson.  Ine . 

Harry  Corporation . 

Beaver  fiear  Works.  Inc . 

Belden  Manafacturins  Co . 

Bell  Telephone  I.4vhoratorles . 

Bendlx  .Aviation  Corporation. 

F>llpse- Pioneer  IHvIsion . 

Pacific  IMvIshm  . 

Bentley.  Harris  Maniifacturinir  Co. 
Berkele>  .Helentific  Corporation.  . . . 

Bird  Klea'tronle  Corp . 

Hlrnba«'h  RaiUo  Co..  Inc . 

BIrtchcr  f'orporatlon . 

Blwax  f'<»rp(»ratlon . 

IhNinar  Industries.  Inc . 

H4»elnK  Airplane  Company . 

Bo4»nton  Radio  Corp . 

Bonr  Corporation,  Geors^  W . 

Breexe  Corporations,  Inc . 

Bridireport  Brass  Company . 

Brown  Electro- Measurement  Corp. 

Brush  Development  Company . 

Burlinvton  Instrument  Company.. 

Burnell  A  Comimny . 

Hnssmann  Mfff.  f'o . 


Fairchild  Camera  A  Instrument 

f'orporatlon . 

Federal  Telephone  A  Radio  Corp 

Federated  Purchaser,  Inc . 

Mdellty  Chemical  Prodnets  Co. . 

Flltron  Co.,  Inc . 

Five  Star  Co . 

Foote  Mineral  f'ompany . 

Frequency  Standards . 

Fuffle-Mlller  l4U>oratorles . 

Furst  Electronics . 


The  A-500  Portable  Recorder  is  being 
widely  used  in  many  diversified  fields 
as  it  is  designed  for  applications  where 
space  is  at  a  premium.  Although  ex* 
cremely  compact,  6*4"  x  9^8^  x  12^**, 
and  lightweight,  33  lbs.,  the  Heiland 
A*500  retains  the  versatility  and  embod* 
ies  many  of  the  features  usually  found 
only  in  much  larger  instruments.  The 
features  of  the  A-500  include  four  quick 
change  paper  speeds;  precision  timelines: 
trace  identification;  direct  monitoring  of 
galvanometer  light  spots.  Paper  width, 
4"- 100'  tong.  Available  for  either  12 
volt  or  24  volt  D.C.  operation. 


Gsroewell  Company . 

General  Electric  Company, 

Apparatos  I>ept . 62,  f 

Electronics  Dept . 

(General  Precision  Laboratory,  Inc 

(feneral  Radio  Company . 

Glannlnl  A  Co.,  Inc.,  O.  M . 

GM  Laboratoriea,  Inc . 

Graphite  Metalllxlnp  Corporation. 
Gray  Research  A  I>eTelopment  Co 

Green  Instroment  Co.,  Inc . 

Gries  Reproducer  Corp . 

Guthmna  A  Co.*  Inc..  Edwin  I . . . . 


Cambridae  Thermionic  Corporation . 247 

(’annon  Electric  f'o . 220 

Carboloy  Dept.. 

General  Electric  Company . 26.  27 

('arbonindum  Company  . . . . .  94 

('arvo  Packers,  Ine .  801 

Centralab.  INv,  Globe-Cnlon,  Inc...  11,  12,  IS 

Century  Geophysical  Corporation .  166 

Chase  Brass  A  Copper,  Hub.  of  Kennecott 

Copper  Corp .  60 

rtUeaxo  Telephone  finpply  Corporattoa 

72.  78 

f'hlcaxo  Transformer.  Div.  of  Essex  Wire 

f'orporatlon .  244 

rinch  Manufncturinx  Corp .  149 

Clarostat  Mfx.  Co.,  Inc . 215 

rievelaad  Container  Co .  59 

nippard  Instrument  laboratory,  Inc.,..  219 

Cohn  Mfp.  Co.,  Inc.,  Klamnnd .  254 

Commonicntlon  Prodnets  Company, 

Inc . 66,  67,  311 

Computer  Research  Corp . 284 


If'ri/e  today  for  catalog 
of  Heiland  oscillograph 
recorders,  galvanoEneters 
and  associate  equipment. 


Halllcrafters  . 

Ilanunarinnd  Manufactnrtnx  Co., 

Harper  Company,  H.  M . 

Hathaway  Instrument  Company 

Hnydon  Company.  A.  W . 

flrath  Company . 

Heiland  Research  f'orp . 

Helnemann  Electric  Company.. 
Heldor  Mannfactartnx  Company 
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1S00  VOLT  Regulated  POWER  SUPPLY 


for  Photo-Multiplier  Tubes 


Front  View  of  Model  710-PR  Power  Supply 


Continuously  Adjustable  from 
600  to  1500  V.D.C.  at  0-1  Milliamperes 


POSIT IV C  TIRMINAL  GROUNDID 


Regulation:  Output  voltage  varies  less  than  .01% 
per  volt  change  of  line  voltage.  Output  voltage 
vories  less  than  1  volt  with  variations  of  output  cur¬ 
rent  between  0-1  milliampere.  (Internal  impedonce 
less  thon  1(XX)  ohms.) 

Also  available  with  2  or  3  independ¬ 
ently  regulated  and  independently  ad¬ 
justable  outputs. 

Write  tor  Oescriptfve  BulMin 


MODEL  710-P 
Cabinet  Mounted 

$190oo* 
MODEL  710-PR 
Standard  Rack 
Mounting 

$195  «o* 

Models  Avoiioble  With  Ne^o- 
tivt  Terminol  Grounded  (Sub¬ 
stitute  letter  "N"  for  "P" 
in  model  designotion) 
*Pric9$  net  F.OS.  ChUogo 


FURST  EleECTROXtfZCS 

3324  W.  Lawrence  Ave.,  Chicago  25,  Illinois 


Send  specs.  \ 
for  sample  y 
ond  request  \ 
New  Mandrel 
List  of  over  1000 
sizes. 


hare 

GRlATtR  INSULATION 
•  INCRlASeO  MOISTURE-RtSISTANCl 
BETTER  HEAT  DISSIPATION 

Also,  conscientious  testing  o<  all  materials  with  modem  laboratory 
methods  makes  Precision  Coll  Bobbins  IS  to  20%  stronger — yet 
lighter — in  weight.  Still  another  important  feature  is  the  greatly 
increased  coll  winding  space  of  Precision  Bobbins. 

Flanges  with  leads,  slots,  holes  or  plain — all  types  luraished 
flat,  recessed  or  embossed  to  fit  any  mounting.  Tube  ends 
I  swaged  to  lock  flanges.  Any  size,  any  shape  available — round. 
^  squore,  rectangular — in  dielectric  Kraft  Fish  Paper,  Cellulose 
>  Acetate  or  combinations. 


Also  Mfrt.  of  PRECISION  PAPER  TUBES 


H^llpot  Corporation . 180A,  160B 

Hermetic  Seal  Prodartu  Co .  91 

Hewlett-Packard  Company .  89 

Hexacmi  Electric  Co .  StS 

Hndaon  Tool  ft  Die  Company,  Inc .  83 

Huffhee  Rcuearrh  ft  Derelopment 

l^boratorle*  . 810,  SSO 

Hytron  Radio  ft  Electronic*  Co .  11 


Improved  SeamleiM  Wire  Company . 815 

Indautrial  Condenser  Corporation  . 818 

Instrument  Reulfitors  Co .  889 

Instrument  W’lre  Company . 888 

International  Nickel  Company,  Inc .  88 

International  Rectifier  Corporation .  19 

Ippollto  ft  Co.,  Inc.,  JttmeM .  883 

Irvington  Vamlnh  ft  Insulator  Co .  198 

l-T-R  Circuit  Breaker  Company . 851 


Jeffers  Electronics  Division. 

Speer  <'art»on  Company .  90 

Jelllff  Manufacturing  Carp.,  C.  O .  180 

JennJnini  Radio  Manufad'tnrinc  Co .  198 

Johnson  Co.,  E.  F .  888 

Jones  IHv.,  Howard  B.  Cinch  Mf|r.  Corp..  811 


Kahle  KnK^lneerinr  Co .  881 

Karp  Metal  Products  Co..  Inc .  48 

Kartron  .  888 

Kay  Electric  Company .  805 

Kelloirk  Company.  M.  W' .  14 

Kenyon  Transformer  Co.,  Inc .  115 

Kester  Solder  t'ompany .  889 

Keystone  Products  Company . 8.55 

Kirk  ft  Blum  Mfr.  Co .  884 

KnlKhts  Company.  James .  848 

Kollsman  Instrument  Corp .  40 


Laboratory  for  Electronics.  Inc .  19 

Isambda  Electronics  Corp .  888 

Lampkin  l.aboratorles.  Inc . 888 

l.aPolnte-Plascomold  Corp.  (Vee-D-X>..  180 

lApp  Insulator  Co..  Inc .  89 

Leeds  ft  Northrop  Co .  84 

I..enknrt  Electric  Sales  Company . 840 

I.ieox  Electric  Manufactuiinc  Co . 80S 

Lewis  Enirlneerlnir  Co .  881 

liCwts  Sprtnc  ft  Manufacturing  Co . 814 

Little.  Inc..  Arthur  D .  819 

Ix>rd  Manufacturinr  ComiMUty . 850 


Mallory  ft  Co..  Inc..  P.  R . 98,  151 

Manson  l.aboratoiies . 819 

Marconi's  W'lrdess  Telegraph  Company. 

Ltd .  810 

Martim  Electrical  Instrument  Co .  8 

Markem  Machine  f'ompany .  854 

Wetiraw-nm  Book  Co .  190 

Melpar  Inc . 818 

Mepco,  Inc .  48 

Metal  Textile  Corporation .  811 

Metals  ft  Controls  Corp.,  Henerai  Plate 

DIv .  84 

Mica  Insulator  Company .  195 

Michel  Manufacturing  Co .  888 

MIco  Instrument  Co .  815 

Micro  Switch.  DIv.  of  Mlnneapolls- 

Honeywell  Regulator  t'o .  89 

Microwave  Associates  Inc .  178 

Miles  Reproducer  Co.,  Inc .  888 

Milford  Rivet  ft  Machine  Co .  848 

Hlllen  Mfff.  Co.,  Inc.,  James .  159 

MInneapolls-Honeywell  Regulator  Co. 


84,  85,  380 

Mitchell-Rand  Insulation  Company.  Inc. .  883 


Monowatt  Department. 

tieneral  Electric  Company .  809 

Moslnee  Paper  Mills  C'ompany .  308 

Motonda.  Inc .  75 

Muirhead  ft  Co..  I.td .  3 

Mycalex  Corporation  of  America .  88 


National  Company.  Inc . 

National  Moldlte  Company . 

Neo-Sil  Corporation . 

New  Hamp^lre  Ball  Bearlnfts,  Inc. 
New  Hermes  Inc . 


.884,  885 
....  877 
....  893 
....  J70 
....  889 
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York  Tmnftfonn^r  €%..  Inc . t1€ 

Noy  (’ompnny,  M . *74 

North  Amciirnn  ATlntloo.  Inc . 17# 

Northrop  Aircraft.  Inc .  *7# 

Nothclfcr  Winding  lAbomtorlcft . *#S 


Ohmltc  Manufactniinc  C'ompany . . .  .8* A,  S2R 
Olympic  Mctol  Prodoct*  Company,  Inc. ..  SOI 
Oregon  RIcctronIcft  Mf*.  Co .  170 


PCA  Electronic*.  Incorporated .  *01 

Panoramic  Radio  Prodact*.  Inc .  18* 

Phalo  PlaatlcH  Corporation .  *7* 

PhaoAtron  Co .  *** 

PI*  Manafacturinv  Co.,  Inc .  *78 

PlaNtold  Corporation  .  **S 

Polarad  Rlectronlm  Corporation .  *S0 

Potter  InHtrument  t'ompany,  Inc . *94 

Power  Kqalpment  Company .  *04 

Precinlon  Appamtu*  Co..  Inc .  *7* 

PrecUlon  Paper  Tube  Co .  S70 

Premax  Products.  Dir.  ChUholm-Ryder 

Co.,  Inc .  S11 

Production  Knolnecrln#  Corp .  807 

Pyroferric  Co .  *S8 


Radio  Corea,  Inc .  28.7 

Radio  Corporation  of  America 

157,  Fonrth  Corer 

Radio  Materials  Corpmutlon .  **| 

Radio  Receptor  Company,  Inc .  4* 

Railway  Express  Aoency.  Air  Express  Dir.  80 
Raytheon  Mannfacturlnv  Company. .  .259,  *98 

Remler  t'ompany.  Ltd .  8*6 

Republic  Foil  ft  Metal  Mills  Incorporated  *69 

Resistance  Products  t'ompany .  174 

Revere  Copper  ft  Brass  Inc .  165 

Re*  Corporation  .  *98 

Rhode  Island  Insulated  Wire  Co.,  Inc. ...  54 

Richardson  t'ompany .  50 

Robinson  Aviation.  Inc .  *7* 

Rome  Cable  Corporation . *81 

Runxel  Cord  ft  Wire  Co .  8*9 


Aanbom  Company . *0* 

8arkes  Tarxlan.  Inc..  Tnner  Dlvf^n .  *88 

Actentific  Electric  DIv.  of  **R**  Cormrated 

Quenched  Oap  Co .  *97 

^Intllla  Maftneto  INv.  of  Bendix  Aviation 

Corp .  44 

Hecon  Metals  Corporation .  8*9 

ftervo  Corporation  of  America .  186 

Hesslons  Clock  Company,  Timer  DIv . *1* 

8hakeproof,  Inc .  189 

Ahallcross  Mannfactuiinft  Company . 81* 

Sltma  instruments,  Inc .  26* 

Mrnal  Enftineertnff  ft  Mfft.  Co . *85 

Simpson  Electric  Company .  167 

Akyway  PrecIsIcMi  Tool  Co .  8*1 

8oathwestem  Industrial  Electronics  Co.  .  16* 

Specialty  Battery  Company .  190 

Sprairue  Electric  Company . 9.  *81 

Htackpole  Carbon  Company .  87 

standard  Pleso  Company .  *78 

standard  Transformer  Corporation . *8* 

Htoddart  Aircraft  Radio  Co .  *9* 

8treeter-.\met  Company .  8*5 

Stmthers-Dnnn  Inc . *75 

Htopakoff  Ceramic  ft  Mfp.  Co .  161 

Hiurtevant  Company,  P.  A . 815 

Superior  Electric  Co .  45 

Superior  Tube  Company .  *8 

Supreme  Inc .  81* 

Sylvania  Electric  Products,  Inc . 7,  *41 

Synthane  Corporation  .  47 

Syntron  Co. . *76 


Taylor  Fibre  Co . 

Taylor  Tubes,  Inc . 

Tech  I.jiboratories . 

Technical  Service  Corporation 
Technology  Instrument  Corp. 

Tektronix,  Inc . 

Tri-Instfument  Co.,  Inc . 

Telechron  Department. 

(•eneral  Electric  Comany . . . 
Teletronlcs  Laboratory  Inc... 
Televiso  Corporation . 


C  H  E  M  E  L  E 

ELECTRONIC  PARTS 


tr^tmttrk  /»r 
iti  mm. 

iTrMitmmrk 


M.  IT .  ktlhu  Cs. 


Chemelec  Teflon*- insulated  elec¬ 
tronic  components  include  a 
complete  line  of  7  and  9  pin  miniature 
tube  sockets,  crystal  sockets,  feed¬ 
through  insulators  and  terminals. 

All  provide  the  same  high  performance 
which  this  superior  insulating  material 
assures.  Surface  resistivity  3.5  x  10'^ 
ohms.  Loss  factor  less  than  0.0005.  Dielec¬ 
tric  constant  2.0  (60  cycles  to  30,(XX) 
megacycles).  Serviceable  at  ,-110°F.  to 
500°F.  Won’t  carbonize  under  arcing.  Zero 
water  absorption  by  ASTM  Test.  Unaf¬ 
fected  by  extreme  humidity.  Won’t  DC 
plate.  Chemically  inert,  non-gassing, 
immune  to  corrosive  atmospheres,  fimgus, 
oil,  solvents.  ..  Non-flammable,  «  tough, 
resilient,  withstands  and  absorbs  mechan¬ 
ical  shock  and  vibration. 

TEFLON  and  KEL-F  STOCK 
and  Custom -Fabricated  Parts 

Fabricating  "Know-how”,  the  result  of 
years  of  specialized  experience— and  the 
most  modem  facilities  for  rapid,  low-cost, 
close- tolerance  production  are  at  your 
command  when  you  specify  Teflon  or 
Kel-Ft,  fabricated  by  the  United  States 
Gasket  Company.  Oiirs  is  the  most  com¬ 
plete  line  in  the  country— sheets,  tape, 
rods,  cylinders,  tubing,  bars,  and 
custom- machined  or  molded  parts 
to,  manufacturers’  specifications. 


UNITED 

STATES 

GASKET 

COMPANY 


FLUOROCARBON 
PROOUCTS  OlVISION 

F.,»IC4IO»S  OF  ItflON  Kfl  F 
AND  OIMf,  FlUO«OCA»«ON  fiaSTICS 

CAMDEN  1,  NEW  JERSEY 


S  o/  o 

C/o®.*  „ 

»•  \\  ^ 


-ipimdJMmN- 

5ERIES  ES-500A 

High  Sensitivity— Wide  Range 

5"  OSCILLOSCOPE 

with  PUSH-PULL 
VERTICAL  and  HORIZONTAL 
AMPLIFIERS 

20  MV.  per  inch  “V"  Sensitivity 
150  MV.  per  inch  “H”  Sensitivity 


Precision  Apparatus  Co.,  Inc. 

*  97  27  HORACE  HAROINC  BtVD 
1  EIMKURST  10.  N  V 


Telewave  T^iboratorles  Inc .  S70 

Tcrpenlnc  C'ompanjr.  L.  H .  398 

Thcrmador  Eloctricnl  Manufacturinv  Co. .  S09 

Thompson  Products  Inc .  211 

Tlnncrmnn  Products  Inc .  95 

ntcflex.  Inc .  69 

Tobe  Deutsohmann  Corporation . 266,  267 

Transradio.  I.td . 295 

Trans-WInd  Co . S33 

Trtmount  Plastic  Co.,  Inc .  S17 

Triplett  Elcctrtcal  Instrument  Co .  181 

Tru-Ohm  Products  DlTlsiim  of  Model 

Knihneerlnjr  Mfc.  Co.,  Inc .  235 

Tunc-!^  Electric  Co . 64A,  64B 


Ulan  . 

Boonton  Radio  . . 

Brooks  Inc  B  . . 

Candce-Airco  . 

Cap  Electronics  Inc . 

Capchart'Farnsworth  Corp . 

C  &  H  Sales  Co .  353 

Chase  Electronic  Supply  Co .  360 

Chatham  Electronics .  343 

Collins  Radio  Co . 340,  342 

Columbia  Electronics  Sales .  365 

Comet  Electronic  Sales  Co .  356 

Commercial  Surplus  Sales  Co .  365 

Communications  Devices  Co .  361 

Communications  Equipment  Co . 350,  351 

Compass  Communications  Co .  355 

Convair  . 339,  342 

Comeli-Aeronautical  Laboratory  Inc .  338 

Curtiss-Wright  Corp .  335 

Daystrom  Inc  Instrument  Division .  341 

Davies  Laboratories  The .  341 

Dominion  Sales  (I.ondon) .  364 

Edlis  Electronics  Inc .  359 

Electro  Impulse  Labciratory .  358 

Electronic  Engineering  Co  of  Calif .  336 

Electronic  Expediters  .  356 

Electronic  Specialty  Supply  Co .  357 

Emeltone  Electronics  Co . 362 

Empire  Electronics  Co .  360 

Engineering  Associates .  364 

E  P  C  0 .  360 

Freeland  Products  Co .  358 

General  Electric  Co .  338 

General  Motors  Corp.  AC  Spark  Plug  Div.  341 

Goodyear  .Aircraft  Corp .  336 

Houde  Supply  Co .  358 

Instruments  Ass<iciates  .  347 

J  S  H  Sales  Co .  360 

Kaman  Aircraft  Corp .  343 

Klein,  Manuel .  360 

Land- Air  Inc .  340 

Laperow  Brothers .  364 

Lectronic  Research  Lal>oratorie5 . 344,  345 

Liberty  Electronics  Inc .  346 

Maritime  International  Co .  361 

Maritime  Switchboard .  359 

Maxson  W  L .  336 

McDonnell  Aircraft  Corp . 337,  339 

McNeal  Electric  Equipment  Co .  363 

Merrick  Electronics .  358 

Michener  &  Holland .  335 

Michigan,  University  of .  342 

Minnesota,  University  of .  340 

Mogull  Co  Inc  Alexander .  358 

Monmouth  Radio  Laboratories .  366 

National  Cash  Register  Co .  338 

Norman  Radio  Distributors  Inc .  365 

Phillips  Petroleum  Co .  338 

Photocon  Sales  .  360 

Precision  Electrical  Instrument  Co .  354 

Radio  Development  &  Sales  Co .  365 

Radio  8t  Electronic  Surplus .  360 

Radio  Ham  Shack  Inc . 366,  367 

Radio  Surplus  Corp .  349 

Raytheon  Mfg  Co .  362 

Reeves  Instrument  Corp .  341 

Relay  Sales  .  357 

Reliance  Merchandizing  Co .  348 

Sandia  Corp .  337 

Servo-Tek  Products  Inc .  352 

State  Labs .  334 

Stavid  Engineering  Inc .  339 

Strickland  Electric  Co .  360 

Sylvania  Electric  Products  Inc . 336 

Tab . 363.  368 

Technical  Materials  Co .  365 

Telemarine  Communications  Co .  354 

Tracerlab  Inc .  342 

Universal  General  Corp .  357 

V'  &  H  Radio  &  Electrical  Supply  Co . 364 

Wells  Sales  Inc .  352 

Weston  Laboratories .  351 

Wilcox  Electric  Co .  340 


Company .  88 

rianet  Company,  George .  315 

United  Mann  fart  II  ring  A  Service  Co .  287 

United  States  Gasket  Company .  871 

United  States  Radium  C'orporatlon .  101 

United  Transformer  Co . Second  Cover 

Universal  Minding  Company .  179 


Varflex  Corporation . 

Varlan  Associates . 

Veeder-Root  Inc . 

Victoreen  Instrument  Company.. 
Victory  Engineering  Corporation 


Waldes  Kohinoor  Inc . 

M'ard  I.,eonard  Electric  Co . 

Warren  W  ire  Company . 

W'aterbury  Brass  Goods  Branch  of 

The  American  Brass  Co . 

Waterman  Products  Co.,  Inc . 

W’estem  <vold  A  Platinum  W«»rks. . . 
WestlnghoQse  Electric  t'l^poratlon 
48.  49. 

W'heeler  Insulated  Wire  Co . 

White  Dental  Mfg.  Co.,  S.  S . 

Whitehead  Stamping  Company . 

Williams  A  Co„  C.  K . 

Winchester  Electronics,  Inc . 


Xceitte  Ini'orporuted 


IMPORTANT  FEATURES 

h  High  Sensitivity,  Eitindtd  Rang*,  Pnsk-Full,  Vnltagn 
Riguiatnd  Vtrtleal  Amplifier  -  lO  cycles  to  1  MC 
response.  Input  2  megs.  22  mmfd. 

W  Fregnency  Compensated  “V  Input  Step  Rttepuetor. 
W  Varticel  Ptiese-Reversing  Switch, 
dr  Estended  Range,  Nigh  Sensitivity,  PusIhPnII  Herl- 
inntel  Amplifier  —  10  cycles  to  1  MC  response  at 
full  gain.  Input  W  meg.  and  20  mmfd. 
it  Linear  Mnlti-Vibratar  Swnep  Circuit  -  10  cycles  to 
30  KC  plus  line  end  esternel  sweep. 
it  4-Way  Synch.  Sainctinn  -  Internal  Positive,  Internal 
Negative,  Eiternal  and  Line. 
it  “Z"  Alls  Medulation  terminal  for  blanking,  etc. 
W  Intamal,  Phasahln,  60  eycit  Baam  Blaaking. 
it  Swaep  Phasiag  Caatral.  Wide-angle  bridge  circuit. 
it  Direct  H  and  V  Platt  Connnetinns;  all  4  plates. 
it  Radio  Menlterlag  Phene  JMhs. 
it  High  Intensity  CR  Pattnras  through  use  of  adequate 
high  voltage  power  supply  with  2X2  rectifier. 
it  Tube  Camplemeat  aed  Cirenit  -  6C4  "V”  cathode 
follower,  6CB6  “V"  empllfier.  EC4  “V”  phase  in¬ 
verter.  Push-Pull  6AU6’s  ‘'V”  CR  driver.  7N7  “H" 
amplifier  and  phase  inverter.  Push-Pull  6AU6's  "H* 
CR  driver.  7N7  sweep  oscillator.  5Y3  and  2X2  rec 
tifiers.  VR-150  voltage  regulator.  5CPI/A  CR  Tube. 
it  7  Fenr-Way  Lab.  Type  Input  Tprmlnals  -  Take 
banana  plugs,  phone  tips,  bare  wire  or  spade  lugs. 
it  Light  Shield  and  Mask  removable  end  rotatable. 
it  Extra  Haavy-DnQ  Canstraction  and  components  to 
assure  ‘‘Precision"  performance. 
it  Heavy  Cange,  Rnadiied,  Ne-filare,  RInmianm  Pantl. 
dr  Felly  Licenstd  under  W.E.  Co.  patents. 

g  In  louvred.  black  ripple,  heavy  tauge  steel 
case.  8iae  SVi"  z  IIH"  x  18".  Complete  with 
light  shield,  calibrating  mask  and  instructloif 
manual . NH  fRICE  $1M.9Q 

See  tAie  new  "PRFCrSION  "  5*  OKilloscope 
on  dispfoy  ond  ovuiloble  of  feoding  rodio  •qvipmenf 
diifftbvfors. 


Zophar  MHIh.  Inc. 


PROFESSIONAL  SERVICES 


SEARCHLIGHT  SECTION 
( Classified  Advertising) 

11.  E.  Ililty,  Mgr. 
EMPLOYMENT 

Positions  Vacant . 

Selling  Opportunities  Offered . 

Positions  Wanted . 

Selling  Opportunities  Wanted . 

Employment  Agencies . 

SPECIAL  SERVICES 

Contract  Work . 

Rebuilding  . 

BUSINESS  OPPORTUNITIES 
Offered  . 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale . 


WANTED 

Equipment  . . 

ADVERTISERS  INDEX 

Acorn  Electronics  Corp . 

Allied  Electronic  Sales . 

Amber  Company . 

American  Meter  . 

American  Silver  Co . 

American  Technion  Society . 

Arrow  Sales  Inc . 

Barry  Electronics  Corp . 

Bendix  Aviation  Corp . 


This  Index  U  gubliihad  aa  a  eanvanlanea  ta  the 
raadan.  Every  cara  la  taken  ta  make  it  accurate,  but 
ELECTRONICS  aaaumea  no  raeponalbllity  for  arrori 
or  omiaeiona. 


Juh.  J952— ELECTRONICS 


CHARACTERISTICS, 

CLASS  A,  AMPLIFIER 

Plote  Voltage . 

300  volts 

Plate  Current  . 

30  mo 

Plate  Retistonce  (Approx.)  .  .  . 

0.1  S  megohm 

Transconductance  ...... 

11000  /tmhos 

Grid  No.  2  Voltoge . 

J50  volts 

Grid  No.  1  Voltage  ...... 

-3  volts 

Interelectrode  Copocitoncei  (Without 

externol  shield): 

Grid  No.  1-to-plote . 

0.120  It  rtf 

Input . 

11 

Output . 

5.5  i<it| 

1  Performance,  4'Mc  Video  Amplifier  1 

Input  Volu  (peok-to-peok)  .  .  . 

3  volts 

Output  Volts  (peok-to-peok)  .  ... 

132  volts 

. . .  with  the  new  RCA-6CL6  miniature  power  pentode 


AiMther  RCA  First . . .  the  new  RCA-6CL6 
miniature  power  pentode  was  specifically 
designed  to  All  the  need  for  a  low-cost, 
high-output  video  amplifier  tube. 

Improved  in  performance  over  the 
RCA-developed  6AG7,  this  new  9-pin 
miniature  has  decreased  microphonic  re¬ 
sponse  and  is  capable  of  driving  high- 
voltage  picture  tubes  with  low  amplitude 
distortion. 

Having  a  voltage  gain  of  approxi¬ 
mately  44,  the  RCA-6CL6  can  be  driven 
directly  by  the  video  detector.  It  will  pro¬ 


vide  an  output  of  132  volts  peak-to-peak 
with  an  input  of  only  3  volts  peak-to-peak 
from  the  video  detector  in  a  4-Mc  video 
amplifier. 

RCA  ApplicatiM  Cagiaeers  are  ready  to 
assist  you  in  the  application  of  the 
RCA-6CL6  to  your  television  receiver  de¬ 
signs.  For  further  information  write  RCA, 
Commercial  Engineering.  Section  GR-42, 
Harrison.  N.  J.,  or  contact  your  nearest 
RCA  field  office:  ' 


FIEID  OFFICES:  (East)  Humboldt  S-3900.  4IS 
S.  Sih  St.,  Harrison.  N.  }.  (Midwest)  White- 
hall  •4-J900.  ^89  E.  lllinots  St.,  Chicago.  111. 
(WmI)  Madison  9-3671,  420  S.  San  Prdro  Sc.. 
Los  Angeles,  Calif.  Imks  iK, 


■Awitfew/ 


new  RCA  tube 


RCA-6Af4  UHf 

Trioda,  for  uso  as  Hio  locol 
oscillator  in  UHF  tolovision 
rocoivors  covortng  tho  rango 
of  470  to  090  Me.  Footwros 
silvor-plotod  boso  pins  ond 
short  mount  strweturo. 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA  ^ 


RADKO  CORPORATION  of  AMERICA 

gltCTROU  Tumgs  MAHmiSOM.  M.J. 


